
EDiisnppmH 

PHILOSOPHrCAli jdUBNAl 

A 

A vii&yr OF 

THE rSOGRESS OF DISCOVERY IN NATDBAt >HIL0S01 
CHEMIhTRY, NAX0RAE HISVOBY, COMRARAfXVB ANAlbs 
PRACTICAL MECHANICS, GLOGRAPBCY, NAVIGATION, 
STATISTICS, AND THF TINE AND ITSEFHI. ARTS, I 

A.PR1L 1. TO OCTOBER 1. 

CONDUCTID BY 

ROBEllT JAMESON, 



Ft How of tlu !ioy il Antiquanau, and Wernerian Sotieticsof Edinburgh Honoiary Member of tht 
H(>val Iiish Xcatlcmy, m I ol tlu Tlfya' Dublin Society JcUowof the 1 mnean and Geological 
Sotielic*^ ot London < f the Royal Gtologital S( uet> of ( ornwall, iml of the Cambridge Philo 
sonhical Society of the \ ork B-'istol C irnbinn an 1 ( ork Institutions, of the Royal Society 
of ‘'Ciem€> ol Del mark ot the Royal \cidtmy of Sciences r f Derlin of llie Royal Acad^rav oi 
\ pits ot the ImiHJiid Nitunl Hi tort sotictvol Moscoa of the lmi>enal Plnrmacevtical 
society of Pttcr burgh the Natural Hi tiry Society f f Metttrau of the Mineralogical ‘society 
of Jena of the Royal Mint nloglc il Society of Dresden ofthcNatural History bocicty of Pans, 
of the Plulomalhit Sot lety of Pans of the N itural TUstory Society of C ah ados of the Senken 
IxTg Sotitty of Natural History , Honorary Member ot the I itcrarv and Philosophical Society of 
New \orH of tlu New \ ork Historical Sotitty of the \mcricaii \iUlquarim Society, of the 
Acultmy ot Natural Sciences of Philadelphia of the I yeeum oi N Ui ril History ot New \ ork 

S A 


TO Br iONfJNOFD QOARTERLl\ 


XIII. 

-~===S=i 

EDINBURGH: .,^7 

PRINTED^ FOE ^ROHIBALB CONSPABLE A CO. EDINBURt 

AND nCRST, ROBINfeON & f O. LONDON* 


1825. 




CONTENTS 


OF 


No. XXVI. 


Page' 

Art. I. General reflections on various important subjects m 
Mineralogy. By Frederick Mohs, Knight of the 
Order of Civil Merit, Professor of Mineralogy at 
Frey berg, Fellow of the Royal Society of Edin- 
burgh, of the Wernerian Natural History Society, 

&c. Comnuinicated by the author, - 205 

II. Contributions to the British Fauna. By George John- 
ston, M. D. Fellow of the Royal College of Surgeons, 
Edinburgh, . - - 218 

til. On the Sodaliic of Vesuvius. By William Haidin- 
• GER, Esq. F.R.S. E. & M.W.S. (With a Plate). 222 

IV. New CoiTectioiis for the Effects of Humidity on the 

Formula for measuring Heights by the Barometer, 
f) By Adam Anderson, A.M. F.R.S.E. Rector of the 
^ Academy of Perth. (Continued from Vol XH. 

jp, 260.), - " * " 

V. Gn the Action of certidn Fluids on Hydrhopic Sub- 

stances of an Animal and Vegetable Origin^^ ^ 
Henry Home Blackadder, Esq. Surgeon, 240 

VI. On Steam-Boats. By Thomas Tredgold, Esq. Civil 

Engineer, and Honorary Member of ^ho Institution 
of Civil Engineers of London, &c. (With a Plate).. 244 

VII. Sketch of the Geology of Sicily. By Charles Dau- 

BENY, M.D, F.R.S. Professor of Chemistry in the 
University of Oxford. (Continued from p. 118.), 254 

VIII. Description of a Sitometer, or Instrument ^or mea- 
suring Grain. By Henrv Stephens, Esq. Balma- ^ 
dies. (With a Plate), - ‘ . 26 Q 



ii 


CONTENTS, 


Art, IX. Description of a Hydropietrograph, or a Machine for 
Measuring anti Ile^rding the Quantity of Water, 
or any otlier Fliiifi, discharged witliin a given 
time from Conduit Pipes. Invented by the Clie- 
valit?r Joseph de Baader, of Munich, in the King- , 
doin of Bavaria. Communicated by the In f enter. ♦ 
(With a Plate). . - 271 

Account of the Andent^Canal from the Nile to the 
Red Sea. By Charles Maclaren, Esq. With 
a Map and Section. - • 27 

XL Discourse on the History and Progress of Geology, 
delivered by Professor Nkcker, at the Meeting 
of the Magistrates and Teachers which takes 
place annually at Geneva, on the occasion ol* dis- 
tributing the Prizes to the successful Candidates. 
(Concluded from Vol. XIL p. 5^28.), - 29 J 2 

XIL Observations on the Temperature of Man and other 

Animals. By John Davy, M.D. F. R.S. :;0() 

L Of the Variable 'rempenilure of 31 an, « 301 

it. Of the Temperature of different Races of^Ien, 

XIII. On the Effects of Mildew on Canvas, and Notice of ^ ^ 

the Experiments of Mr Sanderson of Leith on 
this imjiortant subject, . - - 812 

XIV. Some Remarks respecting the U lility of C hain Cables. 

In a Letter from Capbun Basil Hall, E.R.S. to 
Professor Jameson, « - jjb 

XV. Results of some Experiments made at Liverpool, on 
Sir II. Daw’s Method of protecting the Co})per- 
Sheathing of Ships. Communicated J . S. * 
Traill, M. D. &c. &c. - - ^ 32(i 

XVI. Observations and Experiments on the Structi4aL‘ and 
^ Functions of the Sponge. By Rommr Edmond 
Guajjt, Max F.R.S.E. F.L.S. M. W.S. ((bn- 

tinned from p. 107*) . - - 84.8 

XVII. On V(ater as a Moving Poster for Maiddnery. By 

C. Carmichael, Enq. Engineer, Dundee, 8 lb 

XVIIL De.scription of a New Patent Steam Co^ch, invented ' 
by Messrs Timothy Burstall and John Hill, 
Engineers. Communicated liy the Patentees. 8 ti) 
XIX, On the Formation of Ores by the Ac^on of t^e At- 
Snosphere and of Volcanic Heat, 



352 



CONTENTS. 


Ui 


Art^XX. Meteorological Ilegis^er for the years 1821, 1822, 
182^?5 and 1824*, the Manse of Clunie, 

Perthsliire. By the Reverend William Mac- 

RITCHIE, - - - • 364 

XXI. List of Hare Plants which Juive Flowered in the 
• Royal Botanic Garden, Edinburgh, during the 
last tliree nioriihs. ^Communicated by Profes-^or 
Graham, : - 35(> 

XXII. Meteorological 0]).servations made at Leith, By 

Messrs Coldstream and Foooo, - 353 

XXIII. Cele,stial Pheiioniena from October 1. 1825 to Janu- 
ary 1. 1826, calculated for tlie Meridiftn of Edin- 
burgh, Mean Time. By Mr George Innes, Aber- 

<leen, - - - 362 

• 

XXIV. Scientific Intelligence. 

ASTRONOMY. 

L Comets, - „ 366 

METEOROLOGY. 

2. On the Tliermometrical State of the TerrestriaPGlobe. 3. 

On the influence of the Earth upon Meti brs ; by Pro- 
fessor Meinccke, 1. Light of Haloes. 5. On Aerolilesj^ii* 

6. Leslic/s ENj>eriincnts. ?. Humboldt's Tables. 8- 
Pouillet on Evap(‘ration, - - . 366-36*) 

^ hydrografitv. 

I mindatitai in Holland. 10. AnivSterdam Canal, 3()p, 370 

GEOLOGY . 

lU C^c<^gnostical Observations ])y J>r Bou6. 12. General Re- 
mai'ki? on the ’rernperaturejs of the 7'en*o$lrial Globe, 
an(H;f the Planetary Sp.'ices ; by M. le Baron Fourier. 
f:).*Y)n Molasse Sandstone, 14. Boracic Acid in La- 
va? - - - 

ANTHROPOLOGY. ^ 

15. Spo!!taneous Coinbustiqp of Spirit Drinkers, - 375 

botany, 

lO. Analysis of a Soda, derived from Fucus buccinalis, in the ^ 
vicinity of the Cape; by M. Driessen. 17- Phospho- 
rescence of Potatoes. 18. On the Indian Cedar, ly. On 
tw q kinds of Timber T'rccb peculiar to New Zealand. 

20. Peculiar kind of Hay used in Thibet. 21.^011 the 
Leaves used by the Chinese in lining Tea-Chests. 22. 

On various Plants used as Tea in diirereiit CountrH'S, 376— 381 



CONTENTS. 


ir 

SSOOtOOYt 

£8. DJ Grant on tl^e Ova^f tl^'Sponge. £4. Sea-Horse kil!- 
<pd in Orkney. 25. Irilli Elk. 86. Fossil Bones. 27- 
Remains of a Fossil Whale brought from the Apennines * 
by Lord Glenorcliy. 28. The Megatlicrium found in 1 
North America* 29* On the Organs of Generation of a 
^the Mexican Proteus> called* by the natives Axolotl. 

80. Migration of Birds. Wolves in Livonia. 82. 

On the Animal of tlxe Argonaut. 83. On the Bisol- 
cated Horse, the Equus bisulcus of Molina. 31. Bottle- 
nose Whales. 35. The Dog originally an inhabitant of 
the New World. 36. Winter change of tlie colour of 
the Ptarmigan^ • * * 381-*390 

CHEMISTRY. 

S7- Saha of Strontian and Barytes. 38. Cooling of Glass. S[) 

Artificial Cold. 40. Nature of Intlkn Yellow, SQO 

ARTS. 

4L On the Steam-Engines in Cornwall. 42, Paste for sharp- 
ening Eaxors. 43. Manufacture of Red Crayons. 44. 
Steam Carriage. 45. New mode of securing Anatomical 
Preparations in Spirits. 46*. Cause of tlie Smell of Hy- ^ 
drogen Gas. 47» Bourdeaux Wines. 48. New Coin- 
age, ^ - 390-39'‘5 

MINING. 

49 . Working of Mines in Iiapland and Norwaj 50. Scottish 
National Mining Company. 51. ScotUsh Stone ( om- 


pany, - 39r> 

Art* XXV* List of Patents granted in Scotland fil)m 25th 

May to 11th August 1825, - SQG 

List of Plates in V 0 I.XIIL - - Spa 

Index toWol. X^L ’• - , . . Sy<> 



THK 


EDINBUEGH 

PHILOSOPHICAL JOURNAL. 

Aur. the Construction of Oil ami Coal Gas Burners, 

and the circumstanas that ir^uence the Light emitted by OiC 
Gases during their Combustion; ruWt some Observaijions on 
ilteir relative lUiminating Power, and on the Sffennt modes 
^ (^ascertaining it, By lloflEST CiiRig risoN, M. D. F.B- S. E. 
pltliow of the lloyal College of Physician**, and Professor of 
^Medical .Tiirisprudencc and Police ai the University of Edin- 
burgh ; and Edwaeb ToiiNru, M. D. F.R. S.E. Fellow of 
the ilu}'al College of Physicians, and Lcctujser on Chemistry, 
tldinburgb. 

JL^IIE •following cvix'riments were undertaken, in the first in- 
stance, a* subordinate to an inquiry regarding the illuminating 
p)«t>r of and Coal Gases. They weremndertaken, not long 
ago, at a time when tlie question of the illuminating 
the gases excited an extraordinary interes^in this city. The 
projected establishment of an Oil-gas Company here, had led 
several scientific gentlemen^o attend to the subject ; and a va- 
riety of statements were published tlie result of their expert- • 
meiits. But these statements, instead of rendering the matter 
> clearer, and receiving tlie confidence of men of science and of the 
public, differed so widely from what had been previously obtained 

• • ■■ ■ ■■ « 

* Read befoie the Royal Society of Kdinhnrgh 18th April and 2d May 

VoL. xni. NO 25. jui.v 1825. 
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2 Drs‘Christison and Turner on the Coiisiniction qf^ 

in London and elsewhere, thaf.a nedessity was generally felt for 
farther and rfiorc varied expetlinents, before a question in which 
such atiiinmensc capital was involved thi'oughout the kingdom, 
could be held as definitively settled. 

A variety of circumstances, which- it is not material to ni^cn- 
tron, paving t brought it under our'^coiisideration, wc were natu- 
rally led to inquire, whence the singular discrepancies arose 
among the statements made by various scientific men of emi- 
nence. Two causGvS at once presented themselves to our notice, 
independently of a difference in the quality of the gases sub- 
jected to trial. On the one hand, it was probable that the means 
resorted to for measuring the intensity of light were not always 
sufficiently accurate : and, on the other hand, it was evident, 
that the gases had been burnt by different experimcntias under 
circumstances so different and so unsettled, as rendered it impos- 
sible their I'esults could harmonize with one anotlier. 

The, former of these causes has been already made the sub- 
ject of public attention by a controversy, in which it hfis been 
our misfortune to. hold a small slitii'e* Wc shall have occasio)^ 
to allude to it in the course of the present j>apor ; but we shall 
be brief on the subject, iis the form, which it has assumed in 
the hands of some of our opponents, renders it quite unfit to 
brought before tlic Society. * 

The latter cause of discrepancy, however, or the unseUled 
mode of b'^rning the gases, soon appeared to us to be one of 
much greater consequence ; because, besides accounting'Jbr nmny 
of the differences alluded to, its examination obviously k'd to a 
practical result of nef small moment, namely, the mo|e of burn- 
^gasesj^so as to give the greatest light wiili tlie h ast ex- 
penditure; in othe? words, the proper construction of oil and 
coal gas burners. 

It ^qipeared Mm not a little singular, considering the iwodigloiis 
amount of capital embarked in the gas-light companies (which, 
in London alone, according to Sir W. Congreve’s Report, drinv; 
in the year 1893, a nett annual revenue of L. 300,000, Ami. 
Phil vol V. p. -^^19.), that no pains had been taken by those 
companies, tor by scientific men, to detemiinfc the proper con- 
struction of the burners. In 1890, a few hints were tlirown out 

V a 



'bas-Jiiirni'rs, and on the JUunmuiting Puioer of theGas'en. 8 

by Mr Brande, tending rather tQ^ncoyrage farther investigation 
than to arrive at tlie object in vtew. One dr two observations 
of the same tendency vere pubitshed last October by pr Fyfe, 
after most of the experiments we are about to detail bad been con- 
clu«led. fiitf this is all, so far as wc know, tliat has yet been made 
public. As to the rules folloVed by the several gas»light epmpa^ 
nies, it was quite evident they ctild not have been founded on any 
fixed or known principle. For tho coal and oil gas burners of va- 
rious towns, such as London, Dublin, Edinburgh and Glasgaw, 
were found, on the slightest inspection, to differ materially in prin- 
ciple from one another, not only in different places, but even also 
in the establishment of tlie same cbmpatiy; and, when'.subjected to 
trial, the light given out m sonic of them, by eipal expenditure.^ 
of gas, proved to differ in the extravagant ratio of 10 to 14 or 
even 15. This fact alone would be enough to account for dis- 
crepancies regarding the illuminating piwer, even greater than 
those which have actually occurred ; and consequently showed 
the necessity of settling the proper mode of constructing burners 
£or each gas, before any attempt could be made to estimate their 
relative light. 

In commencing that investigation, wo were fm some time em- 
barrafised by the multiplicity of points to be attended to in the 
constriicticfti of the burners, and by their reciprocal influence on 
each other. But at length a principle occurretl to us, which aji- 
peared t.o rc'gulale the influence of each point individually, and 
of *11 conjuijjitly. The principle now alluded to is at variance 
with tliat professedly acted on by the few who have turned their 
iliouglits tj^the subject of the construction'of lamps, and whose 
steps have seemingly been followed by the niters tiff gas-^sssssaa*^ 
We were therefore l<sd to examine it tliorou^Iy in ail its rela- 
tions. 

Having made these preliminary remarks, we shall proceed at 
once to relate om* experiments , in the following c^er. 

* In tlie first place, we shall notice the instruments employed in 
thefn ; then the cireumstanots wirieh affect the dqgree of light 
emitted by flie gasis during combustion ; and, lasttyj>the results 
e.vontually obtained regarding their relative illuminating jxiwer. * 



i Drs Christison and Turnci' on the Conshnciton of* 


'XHe most ess^i^^kl instrvmout in experimonts of th^ kind is the Phoiome- 
ter. Of tiese, two are well known to the scientific; world, that of Professor 
JjesUoy and that of Oount Komford* 

As, in making a oontinunus train of experiments, it was of ^me monVnt 
thJt be all susceptible of contfarison, and therefore referrible to 

some unvarying standard, It would havd been very desirable if we could have 
made nae of the Photometoi: of Professor Leslie^ The results he had obtained 
with it, however^ dififeaedaomuch firom those procured by all previous ob- 
aenfers, that H was necessar;^ to ascertain, befi>re confiding in it, whether its 
indication^ were correct It is unnecessary to enter now into a full detail of 
our experiments cm this head* They led to an iiwestigation of some interest 
r^^ding certain 5 but as that was foreign to our prU 

mary and other occupations likewise withdrew us iVom it, ive have l)ecn 

compelled to leave it unfin^ed till a^fiitxm:^ opportunity, and arc therefore 
unwilling to enter into particulars at the present moment. It will be buili- 
cient to stale generally the reasons we 0)und for not making use of the Thei- 
mometric Photometer* 

In the firjd place, Jt was not delicate enough for our purpose. Some of the 
lights we^'had to, measure did not exceed tlie foiutli part of that of a ialJow 
candle,*^ quantity which the thermmnctric photometer could not mdicato, 
unless it was mther made of such proportions as would render it unlit fo> 
grosser experiments, or was placed so vety near the light, that the slightest 
obliquit^^ Its position must hav0 caused material errors. Secondti/^ conaU 
dering^mn vast tuimber of observations we should have to make, this iiistiu- 
me|i^ was indiglble, on account of the long time recjuired for eath. In oiu 
lumds, it takes nearly 40 minutes to attmn its maximum, and rctiu n to its /ci o 
its indications appeared to u& fallacious ; and, although siibs^ quent 
c^rvation has led us to alter somewhat the views we formerly enteitaincd 
lathis head, ypt our experiments, confirmed by othets proceetUng from much 
Ifigher autboxity than ours, still bear us out in the opinion, t%t the tiioAno- 
m<4rio photometer capnot measure correctly the illuminating power of v <uu>us 
kinds of lights* « ' 

Foi^ yg<, it is^fiected by nonduminous heat. It has been assumed some- 
what ha^^y that the ithsorption of non-luminous calorific rays ib inlluoiifcil 
by surfitoe only, and not by colourj-^-in other words, tliat difierentiy-colourcd 
surfaces will, emietiB parS^%t$f absorb these rays equally well. This doctiiiie, so 
essential to the pripmple m which the therijicttnetric photometer is consti m i . 
ed, is uphsld^eqly by ayii^ experin^t of Count llumfoniN, which he has 
recorded in hla paper on the Comtnunicatipn of Heat 'in the PlulobojiliK al 
Transactions for ld04, and which be hhnsolf allows to be unsatUiactory, '\A'“o 
have made some expetimenta on this head, which promise results of interest, 
and wlfich we hopo ooon to lay before the Society* In the mean time, we mav 
mention, th$it|W^tev^r may be the fiict as to the doctrine nv«w alludeil to, 
^here can bo no doubt that ]^[r LesUe’s photometer is afici ted by nondunii- 
nous heat 



4}as^Burmrs^ and on tlie Illuminating Power Gases. 5 

This has been denied by severjil of ilsk defenders. Mr Buchanan, civil-engi- 
, nucr in this city, has denied it in a report^^blisBed not l^ngago by the €!oal-Ga3 
Corapany ; and more lately hia statements hare been confirmed by Mr Ritchie 
of Tain {Ednu Journ. of Scwnce^ v# ii. p. 323.) ; yet we repeat, that frejuent trials 
leave us no room to doubt, that non-lurntnous heat does afiect it. A low tem.^ 
perature, indeed, will not aifect it ; and we must acknowlecJge,* that some error 
had^ept intd^ those expedmOnW whu^ formerly led us to believe that it was 
influenced even by the beat of boiling watm*. Fear we have i^ncO foui>d, that 
the instrument remains stationary, npt only before a vessel of boiling water, 
])ut likewise when placed five Inches firont a gas-burner, which was eovered 
with a rough copper chimney, and radiated heat enough to raise a small mer« 
ciirial thermometer, at the same distance, five degrees of Fahrenheit. But 
when the heat is more intense, it is decidedly acted on. Thus, at the dis« 
tance of 7i inches from an iron cylinder? Itwhes hy % heated short of be-- 
ing luminous in the dark, and hdd perpendicularly, it fell degrees, being 
half a degree more than when placed at the same distance frota the flame of a 
good Argaiid oil-lamp. A smaU mercurial thermometer rose 14 degreeaat the 
distance of 7i inches front the cylinder. 

Lest any error might onse from an acciddhtal obli<lttity of podtiOn, which 
it 13 very difficult to prevent when the hot body has a large sur&ce, and is so 
near the instrument, we repeated the experiment in the following manner^ 

A tolerably steady source of non-luminous heat was ptoJbiired, llj^ placing 
it before a chamber fire well packed, burning clear without flame, and com- 
•Tfletely skreened by a conical sheet-iron baqUet, resting with its open end on 
the ribs. The photometer being placed $ inches froyh the btyttom of the 
baquet, and nearly parallel to its sur&ce, Cbll 4 Jf d^ees $ and when turned 
on its centre, till the poatbn of the balls was eicaoHy transposed, it fell 15^ de-^ 
grees. The mean of these observation Is 10 d^rees, Which is the true effect 
of the heat, when allowance is made for its unequal action on the two balls» 
The heat in the place occupied by the photometer was pretty steadily 50^ 
rahrenheit above that of the room. 

This experiment was ;repeated before a furnace^ which had been 

kindled for sometime, and gave but heat enough to raise the thermometer, at ^ 
the distance*of 4 inches, 30 or 65 dt^ees above the temperature of the aperb. 
ment. In thj^first trial, the photometer indicated, at the distance of 4 inches, 

— 1® in one position, and d- 22^.6 when turned fwdf round, «Aewing 
cully of placing it so as to expose It equably to so^ge a surfiaST When 
Its original podtion was altered a Bttl^ it fell 6 d^ees,* the thermometer 
standing 614 degrees above the t|mp«!ratutc of the roomi and when turned 
hall' round, it thU 10 degrees, the thmrmometet* standing 4^egi!ees higher than 
l)efore. The mean k 104 degrees, which eorre^nds nealrly with the filrther 
experiment, made at ihnost ih^mm temperature* 

, So much fi)r the effect of non-lundnoud beat on the ThermomoixiOt Fhoto- 
meter. 

But; it is acted oil by fights of different coioum in u Way that beam 

no rclaibn wh^ver tofheii* Blumifiatlng For reasons fbmmriy assigned, 

we shaU not at present discuss this subject at targe* It n^pOars fihat lights of a 
red colour, compared with white lights, have a healing power supg^ior to their 



fi Drt. Clu-istibon aii«l Ttirncr oH the Coh,\lrmtion <>f 

illumuiatuig })owor» Mr Powell lias forud, that, befoiv an iron-ball, heate<l *^0 a > 
tube limimous, the tlHrmou)wtn€ photometer indkaled 10 or 13 de- 
crees of light iti half a minuto, Philosophy t, v^uLvUi. p. 1811. N. R.) IVf r 

llitebl^ of Tain hgs ol)«t'r\ed that a boil of Iron, hec»ted eo as to be faintly lu- 
minous in the darlc, affected it con^deftjbly, ofSmw^, voL ii. 

p, ^.) Our own experiments are eten more derisii/Ci Before a chamber 
fire in a state ofyivul ignition, without flame, the photometer, ilt the di'^t^u-e 
of 16 i^ches^ folf degrees tn one positiotj, and 17,6 inches when turned half 
round* The true effect was thcreforo*^! J degrees. ITow, at the distance of 
6J inches from a good Argand op-famp, its truo indication only 3 degrees. 
Hence, If this Inslniment was to be relied on to the extent its inventor anti 
defenders allege, the fire gave 4ii a^ much light as the lamp. Neverthe- 

less, according to a rough estimate, Ibundcd on the distance at which eoch ol 
us could moke jpfut n few words of a book Jprinted in dkmohd type, and erring 
greatly in femur of the fire, its illuminating power Vas only a sixteenth jiart 
of that of the lamp* 

While it is evident, therefore, that the jihotometcr of Mr liodie U aflei tod 
by non-luminoii!!» hCat, and that it cloOs not express accurately the illmnin.iting 
power of fights dfiTeriug in coloU1r,itmu8t at the same time be allowed to give 
Indications not very wide of the truth, when their colour and the non-lumi- 
nous heatwldch accompanies their light arc nearly the same* Tlds will a]>- 
pear irojd* the feUdwing exporiment* Au oil-gas jet of 4 inches, burning with 
jrerfect steadiness mid uniformity, was placed oU oho Iirnb of Count ItunifordN 
photometer, at the Successive distances of UP, 69 J, 56| and 40 inches ; $0 llu 
iU light on the field of the Instrument wUs hi the inverse ratio off, 3, 2, and K 
On the opposite fiipb of the iiistnwnent, an Argand burner with 2U holes on a 
circle of ^'S^.thsof an inch in diameter, was placed at thei distance of 1 1 64 indict ? 
and Mr I^e^c’s photometer was earefidly fixed four fiichcs from tfm conlre of 
the burner. The gns behig khidicf!, the flante was succcyjsivcly raised till Its light 
cfiuidlcd that of the jet at tiie distaiwjes already mentioUidrand no iwvt of I he 
apparatus egnnectod with the burner was moved from tlic beginning till the end 
of the experimeni(jK2M:«pli» that, as the flame was s^uca^Ksivcly reused, liie bor- 
nor was tfepressed by weights, so that the phgbometer was alwciys o])posito the 
middle of Its flame* The loweiA flame was 1 inch, the next 1 {, the ^ext 1 1, and 
tlio strongest 3 inches* The indications of the photometer, wbit^ were ne\Tr 
was sUtionary fer two or three minutes, were 13, 184, 27, 
574. Th^ trua hwm^8h> assuming the first to be correct, and granting that 
{lumford^s pl^tnuter^ ^ wd shall soon prove, gives true indications, w-ould 
have beep 1^74* So? ond or, ssuppofdpg the third correct, I3i, 18, 27, 
and ^14 ^*eat€^ error, there&re, is }n the last observation. This pi-o** 

bahly from the flame Imng talfer thah tW glass prtj)erly admitted of, ho 
that it !tad fn reddish4)rown colour at top, and consecptontly u superior lioating 
Viewer at that 

Now, bidc|iendently of what has just been mentioned, ilicso flames differed 

obviously In colour, the fewest Iw^ng ttie whJt^. Perhaps they difrored neai*. 

ly as much in (that ^et^pect, a$ the light of oibgas diffbrstrom that of good coal- 

, *508 when consume<t in pro|ier burners ; and iiencc the instrument miglit pro- 

baJ))> be Ubod for the spetlal purpose of ascertaining ihe'r relative iltuiuiaa- 
t V' 
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ling power. We shall afterwards stat^ a» experiment, whidi confirms that 
, opinion. At present we may obiServe,.tliat does not coincide at aU with 
the results obtained by Mr Leslie^ (C&caa3as Company^n Aepart^ 2fth July 

All the experiments hitherto rdbuted were performed with the photo- 
meter of the Astrcmomicai Institution^ which has the reputaOott pf being 
madS by Mr^ Leslie’s own hands, end which we procured, because Mr 
Leslie had alleged that our ownf not being made by himself could uot 
be accurate. Our own instrument pseasures correctly the Wnsity^of th^ 
bull’s light i at least it agrees in its xnflications with that* of the AstrpnotmeU 
Institution. We must admit, however, that it is of ^ulty construction in re- 
gard to the measurement of artificial light But the fault, we conceive, is 
one which exists, more or less, in every photometer made by Professor Ledle* 
P"or, according to the inibmution received from the instrument-maker who 
made our own, and blows all those which are given out as made by Mr 
I.cslie, the block ball is always blown somewhat thicker than theother, in order 
to secure its perfect oparity. ’rhis coiwtructiott will not cause any appreciable 
error, so far as concerns the original purpose of his photometer, if, as many be- 
lieve, the sun’s rays arc not accompanied with iion-luminous heat. But it will 
occa&ion a material error iri the measurement of artificial light, whl(di is always 
accompanied by non-luminpus heat. ITor the instriimeilt, with pne ball thicker 
than the other, is not a strict diiferentki thermometer, as it ou^ttg be, and 
as Mr I-eslio intended it to he* hTon-luminous rays of heat fllllirig equally on 
— b'llh balls from one side of them, mvist make the liquor mPvo in a directiw 
away from the thinner of the two. 

I'he first instrument with which we operated wa«^ more fiiulty in this re- 
spect than that of the Astronomical Institution ; a circumstance whkh wilj ac- 
count sufliacntly for several discrepmides between the present experiments 
and tjiuhc forinerly published at the request of the Oa.0as Company. We 
may add, that it is exceedingly difiScult to amd the fault in question. In 
fUct, on this account, none of the differential thermometers we have exa- 
minod are really and strictly differential. It will at once ^ seen, howev^, 
tlmt*the difficulty may bo obviated by substituting &r thw gjass-balls cyKn- , 
tiers or ba9s of metal, which can be epsBy n^de quite uniform in ttuckne^ 

A plan of sudh an instrument was suggested to us Jast autumn hy Pro^sot 
Wallace, and a photometer of the kind* has been actuaUy devisei! and con- 
btructed by Mr Uiichie of Tain, as annouaced in a j^fer ^ that 
lately road to this Sodety. (See MHm. Jmrfu vaH ii.) 

The tbregoing observations will explain sufficiently why the photometer 
of 3^Ir Leslie appeared to us inapplicable to our experiments on the proper con- 
airuction of gas-burners.^ We shall next menUon out reasons for preferring 
4thc method for moajfiirir^ fight, whldi was adopted and perfiwjted by Confft 
Humford. ^ 

The principle of comtructionof Count Emn&rffs photometer, namely, the 
comparison of the iniensHy of itodows, is the basis of all the a^empts (except 
that of Mr nihich have been lately made to det^rmxne the relative 

%ht of the gasoa. Vejry few experimenters, however/bave mentioned ih 
wlmt Wciy they applied the principle 5 so far as n stated, navo Used 
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m^nious appari^tus of Count and we know that some, whose re* 

ou}ts !^ave been a good deal Jj^ed on, empld^ed the crude and luapcuraleme* 
thod of estimating thof intensity o^tne sliadowa, as they were wmply cast on a 
white waU in an open roomt It is not at all stirprltm>g> Umt experiments con* 
ducted tn a manner so unsaenUde have disagreed tvith each oitlier, and brought 
on the whole method of investigation, 
the remarks we hav€‘ now to make, <m the accuracy of the ;adicatiqnit pro- 
cured the coinparison of shadows^ txm^ of he understootl to apply 

only tS experiments madd wUh^ a 'due^r^jcgard to every source of &Uucy ; in 
to the photometer of Count &umford>» We need not describe this in- 
strument. Xt wilt be suiTicimii to mentlott,. that the ddef advantages ot its 
construction are^ that it secures the piuferm e(|^uaUty of Uie angles of the Inci- 
dent fays, and protects the ey-e il’om everjr Hght except what illuminates the 
shadows, iktid a r^rjr small space around themu 

The omecUons that tuivo been publicly made to this mode of expeximent- 
am ibme in number. 

First, it is Said, that the eye cannot judge with adequate precision ot tiic 
depth of the shadows* Thfa oldection is a vahd one to the rough 
method of efKpetimenting adVei;ted to above, especially when the obbeiver 
happens also to have an inaccurate eye. But It is quite inapphcoble to 
Count Xtum^rd^s apparatus, in the hands of a pexbon with a tolerably tor- 
reci ey^^ We have ff^nd, that even^ those, altc^iher unaccustomed to 
sdentiik expenWnts could easily diStjngubh, alter a few trials, a diile- 
retice of a fiftieth part between two lights t and that, when one of us Iw^ 
adjusted the Bghts to his satisfit^ilon, every other person ip tlie room (to lire 
amount sometimes of four or five), itnilbrmly agreed with him as to the identity 
of t^e ahad0ws^, On several occasions, too, more paitkular ipets have occurred, 
which prove^ b^ond a doubt, the extreme deUcaty apd correctness ot the eye 
in such ei^petixiients. Thtia, on compariii^ two |saajets of the same size wi tli eni h 
other, taking carO^ io avoid all means of prqjud^ng distances, the result at 
the calculation gave a r^tlo of lOO to 1^1^ And» again, when the light of a 
wax candle Was compared wHh a gas^et^ of the samv 'dze, several days 
having intcirveiienHietwlXt Uie ohseiTation% and the distAuce;^ being purjKibe- 
ly altere^^the ratios ware 5B and hfi.7 to 100. SimUar occurrexuxs were com- 
mon. These statomeptif a^ord vmy nearly with the expedence of Mr 
ItltcholsOn, who "^tband he could detoct a difference of an 80th part betaeeu 

But ibhhs sdsoAeen^ot^eet^ and with a gmtei^ ^w of reason, that, al- 
though Uio method aammie whm app^lieff Whghts of the same nature, it ib 
not so utm ihsp nwck m edtm i bc^auSe Ihecohmvs of the shadows differ, 
and tha eye abstract the difiS^r^ce of c<4our from the difference of 
sTiadc- ^ ^ t 

Our expeitfhiiic^ op this pmntki In our opinion, quite decisive* If the dif- 
ference iff Colopr&ifiig^tf It conftitutvs no jtmpe^ent. If greater, it will 
lead to a sip^niror, nntes$ the ob^iiemr take ca^ try the effect of shifl- 
i% the mov^te an h»ch or inot^on^ ^ pf poivjt at which he 
the ^liadota eq|tab' lint m this way h^ at length jhlt on the ex- 
\iet difference, lipvwver, is very great, httlo or no advantage 
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IS gained by that precaution. It is bar<Uy possible, for instance, to compare a 
, candle with an Argaiid's gas-bunief, or*a coal-gas Jet with an oil-ga» burner, 
the differences in colotir being »o great. When the relation between two sudi 
lights, therefore, must be detemiin&i, a double observation is necessary* 
Thus, in the hrst example^ the candle must be compared witii a gas-jet, 
and then the jet witli an Argand^a IStimer? and, in the second example, tiie 
cool^gas jet nfUst be compared with an ollngas jet, and^ that with an oil-^ 
burner. In this way we hate repeatedly procured very accuriMte results, up- 
on the whole, the objection aiising«|Vbni differ^ned in^plouT is valid only as 
it constitutes an occasional impediment, not as necessarily leading to fallacy^ 

The third and last objection is contained in a paper by |ttr Kitchie ofTain, 
formerly alluded to, and apphes to aH the present methods of measuring light. 
Mr Ritchie draws a distinction between and iirumla^inp power ^ 

the former implying the number of particles discharged ^irom a luminous body 
in a given tune, the latter the powef which these particles have of rendeiing 
objects visible. The quantity of light, and the illuminating power, he conti- 
nues, are not proportional, except in i^^ts of the same colour ; in the most 
biiUknt lights the illuminating power Increases m a mucdi greater ratio than 
the quantity of Hght ^ and he maintains, that the photometers of Rumford 
and lioalie* os wefl as the modiffcatlon of the hitter proposed by bimself, are 
defective, because they take cognisance of the quantity only, (Bdiiu Jmrtu qf 
Science^ ii. 524.) In another paper he says,1^e photometers ii^<qTin8rtoa cannot 
be used to ascertain the relative illuminating powers of oil and cpal gas, as the 
mrnip^ualtHes of their Hght are essi^Uatly different, and the said instruments do 
not take cognisance of the fine white colour of oil-gas, compared with ihe 
more dusky tint Of Coal-gas, 54 1«) On this account, he conceives, that, 
if the photometer indh^tes the relative pi(ttiHHee of tho light of oil and coal 
gas to be as 5 to 1, the real Uhminaiin^^ poicer^ taking into account both quan-> 
tiip and gteoAfp together, fmy be so high as 5 to 1. These statements, if we 
understand thdr import cmreetly, imply, that %hts of superior brilliancy, or 
whiteness, or, speaking morb precisely, tho»d which, for a ^ven surlhce, have 
the greatest intensity, besides giving ihost aroobi^ possessed of some 

other quoBty, which renders them fittest fer the purposes of vision, and whit^i 
the pholonlbters do hot appreciate. 

Mr Ritddo’s views are novel, it^fenious, and deserving of attention, 
but at thd same time altogether hypotheticai ; nor is it e'^jty to see by what 
facts they can be either stdsStentiated or disproved, their present state, 
there&re, they are perhaps hardfy af ffto'Ohject Of ctilicifiifik 

There may be some parldoubm purj^Sea, lor wh&h a small intense %ht ia 
better fitted than anoihef^ equal in quantity, but of inferior Intensity. In^ re- 
gard to the photometer Of Count AhmferO^ however, ii maybe well to ren^, 
*that the prindplo by which the measurement is made, is preciaely the px^cipe 
. by meank of wUch we take c<^idsanice most of the propm^ties of 

jects, that are eatinuited thrdu|^ ihe medium of sight 
on a phmo sutfkce ai^ ^tittguished in part by the deference ^th^colqqri 
but if fhclr CbloUra ai^ liMplyldhck^and white, as In f pllute^book, they are 
distinguished in reahtybjr dilfe^encesVsb^ Ad^ordlng as the fight iv^ 
mases, whether ih quantity or in Intensity, or Wlfiancy, (to us^Alr Ritchie’s 
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own phrase), the black objects rems^^a equally ilark, while the white obje<.<t» 
become* lighter and lighter, the co)ityast gi*eater and greater, and the outlirteKS 
of objects consequently more distinct. 4nd hence it appears, tliat the me- 
tiw)d of mejisuring light by the comparative intensity of shadows is an exact 
criterion of the relative fituess of di0erent lights for such purposes as reading, 
writing, sewing, pencihdrawing, Farther, the oye likewise judges of the 
Ibrnis of soM ol^ec^ by the relati ve shades of their diHeren t &ui*faces. Oil this 
account, too^ th<^ method of Count Aumfojt^ measures correctly the value of va^ 
rious lights. Xn fact; of the purposes served by artificial light, there are few in 
W'hich the light docs not act precisely according to the principle by which it uf- 
fecis his pliotometer* 

But there are some purposes served by lights generally, of their fitness foi 
which it is no criterion. W e cannot tell by it, for example, the relative fitness 
of several lights for distinguishing colours. Their Ifttncss for that puq)ose will 
depend jMully on their own colours, partly on those to be distinguishi'd by 
them* Xt is certaim however, that colour generally is best apprtviat ed with the 
whitest light* Now, an increase in the iutcu&ity of a light always tends to in- 
crease the purity of its whiteness, while an increase in quantity has no such 
effect ; and consequently it appears, that, for the special purpose of appre- 
ciating colour, variation(> in brilliancy or inieiisity are more impoi tant than \ a- 
riatlons in qmnUfj/M 

Some^i u{e*nther more particular purposes of light, may peihaiw be also 
similarly circumstanced. And hence the objection of JVIi* llltchit', ih<it the 
photometer is an incorrect measurer of light, because it takes into account th 
quantity only, is probably, to a certain degree, well founded. But still, as 
concerns the groat uses of light, its Indications are true. And it is wortliy of 
notice, tliat, in regard Vo artificial light, the indications aie true for ali its pur- 
poses, so far at least as wc have now examined them ; bccau.se artificial light 
never has been, and, whatever may l>e its intensity, never can be much used 
for distii^iidung coloars* 

Tim photometer of i'^ount Rumford, it is well kiu)>\ n, can only determiuo 
the relative iUxuninating powder of two lights, not their actual (juuntity ot 
light in reference to a fixed staiulard* Xt has no fixed scale of degrees, no zcio 
to indicate total darkness, nnd no maximum to indicaie the grcatdfet illumina- 
lion. This is its great Xlefect as a phil<*soj)hicdl inHti'Uuient,‘aiHl 5w chief 
incom^cttience cj^rimonts like those about to bo n‘lated. ThoexjHU- 
inenters wbo have prS^feded us have endeavoured t») remedy it, by using a wax 
or uUow candlp^or a given siise for the standard light of comiMirison, ami ex- 
pressing tSte*2»ulta by corresponding A tollow-camllc, so fir as wo 

can juilge, is altoget^ior inapplicable to the imrpose ; for the colour of its flame 
b so duicy,thaV It cannot be 003% compared even with ajet,much less with an 
Argand burner. A wax-candlc, therefore, is the only standard of the kind 
wdiicb can l>o used nt all But, even then, it is impoj^sjble to compare together 
iXjK:»iinHmt3 mode in that way with different candles and by dillercnt f)ct- 
sent^* Nay, it ts cxccodltigly questionable whetiier mneh rcUnnce can be fiul 
im Midi a staiCdard, when the same i^mMc h used l>y tlf* bumc ubaeY\cr ; and, 
all events, it quite inappHCiUde to a tiain of experiments, ciK’li of wbith 
be rq|ipar«'sl ^Uh alt (he rast. Sftch uas the opinion of f'ount Bdm- 
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fowl and he is almndan^I/ Iicme out in it by the observation ot* 

others* ' • • ^ • 

We may refer, for example, t<>aoine experiments on the iliumiflaring power 
of oil and coal gas, contained in an elaborate and interesting pa|)or by Dr Fyie 
of this city, {Eilin, Phil Jmtm* xi. 37^1.) They arc the last that have been pub* 
Hshe<1, and almost the only ones of which t*ie particulars are laithtuUy record- 
ckL There are live double obsen’^atihns^ made on different days, with the 
same humors, and the same gases. The burners employed w'ere two #of tke 
Ediubnigh Coal-Gaa Company, with^lO and 14 holes {♦one of the Glasgow 
Company with 10 holes; and a lOdioled and i4-holed oii-gas burner. The 
expressions prociued for the light of a given quantity of gaS, i^ay a cubic foot, 
in relation to that of a (shprt*sdx) candle, making its liglit e^ual to 10, an<l 
neglocUng (Uicinials, are the following. For the 

Kdin. 10 holed coal-gas burner, 3tl m one, lUid 40 in the other experiment. 



14 

66 ... 

... 43 

Glasg. 

10 

72 ... 

... 50 

Edin. 

10 

oil-gas burner, G8 ... 

... 42 


14 

... in ... 

... 56 


'f ho first experiment is good. But, with timt single exception, it seems quite 
iiupossible to strike an avei’tige between observations so very discordant; and 
tliei'c cannot bo a doubt, tlmt the discrepancy must have a great 

incv'isure from the? impossibility of making tlie standard light burn umfonnly. 

is not a IiUie extraordin.*iry that all, or almost all wdio have tried this me- 
thod of doienmning the relative light of the gases, have shewn so little reganl 
to the caution given by Count llumflmi 

The standard we have invariably used fls^r a train of comporaUve experi- 
meats, was a gas-jet of a certain length. — ^In ortler to preserve Its length uni- ^ 
form, we Inuf a gasometer constnw’ted according to the principle described by 
Bu>t, in his 7Vai/c <lc Physique^ and originnliy conceived by Girard, for sup- 
plying a unifom current of oil to tlie wick of Argand’s knipo. By means of 
lh»‘j)rinciple alluded to, water is made to tlrop in a steady stream from aa up- 
per vosicl into « lower one containing the gas. 

In its situple state tins appohitus wa» not quite fit fer our purpose, because 
the coiicussija caused in the lower vessel by the drop^ngof the w^ater, and con- 
veyed along the exit-tube, produced a jumping or dickering dJamo, which ren- 
dered it impossible to compare the shadows with nic^?Ey. But the inconve- 
nience was remediedin the*follo\vihg manner* In llm orig&al instrument, the 
end of the tube from which the wa|er tops, isj^ent a little upwards, to prevent 
1 he gas. from aiscendiug into thq water-vessel I h our appjfratus it was stniighi, 
an<l terminated near the bottom of a little cup, fmn the midtile of the side of 
^vliich a tube, somew'hat wider than tlm other, proceeded tlownward, to open 
• near the bottom of the gasOBieter. By this contrivance, aller the ivater rose 
to the level of the latertii hole in the cup, all that entered flowed gently down 
to t he bottom. Tim gasometer held a cubic fi>ot and a half ; and the whole 
apparatus was? so hccuRitely made, ^ that a gas-jet <if three or foir inches burnt 
from IW'ginning to eml without varying above a 2fith jxirt of an inch in it'*^ 
IcifgUi. In order to keep this flame steady, and detect any a<x‘^cntal varia- 
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tion, it waa surrounded by a glass-tube graduated to lOths of an inch. Aa a 
thrcediJch jot of good ^coal-gas' burnt hi this instrument about two hours and a 
third, and one of oii*ga$ about four hours and a quarter, we could easily make, 
with one charge gasometer, from idx to twelve comparative experiments ; 

and we could also compare with eadi <Mber those made on different days, pro- 
vidcd the gas was tolerably uniform in specific gravity* ^ ^ 

Another gasometer, in every respect |he same as that now described, was 
used &r supplying gas to the moveable liglit, whoso power was to be ascer- 
tained. O 4 * 

In order to measure the consumption of the gas, a graduated glass tube 
was attached to the side of each gasometer, communicating above and below 
with its cavity. The degrees waye 60ths of a cubic foot, measured with the 
greatest care ; and in our observations tlm time was generally c<^unted for 4, 
(1, or 10 d^oes^ The measurements were so exact, even when the smallest 
of these quantities was observed, that, on afterwards determining the exi)cn- 
diture of various buniers on the great scale, we ha<l not to alter any of our 
fonner results* 

It is unnecesaaiy to add any thing dirther to the proofs formerly given of 
the extreme accuracy en^'jured by tins method of operating — Some ra,iy sug- 
gest, however, that what has just been said of tlie iiiatlequacy of candles to 
form a standard of comparison, is at varmnee with one of the facts regardiug 
their ligHt'lt^^ftiieriy and now again appealed to in proof of Uie accuracy of this 
mode of experimenting. In answer, we liavo to observe, that, indei-jeadently 
of the exact agreement between the two obsen''ations with the candle being per- 
haps to a certain degree accidental, the ^ode in which theyVere made is quite 
incompatible with the idea of a standard. The candle after burning some time, 
was carefully snuffed ; Its light in relation to that of a gas-jet a^as repealodly 
compared, at intervals of a minute, till it began to fhd|» ; and thp distance h as 
taken at the moximuxu* And to show how im)x>ssible it is to make use of a 
candle for the standard, we need only add, that, however cai*efuUy the &iuif- 
fing was performed, the light, in the experiment now mentioned, increased 
after it was apparently at its brightest, in tlie ratio of live to six. Tor^*on- 
cludet the accuracy of our method has been shown to our satiSfac^ion, not only 
by the frequemy of such coincidences oS we have noticed, but likewise in a 
less fallacioua manner, %i§ verifying by tUrect observation (as in f rigonomein . 
cal surveys), results ^J^uced through a connected series of mixed observation 
ami calcidation. 


IL 

c 

We shall now plroceed, in the second to detail our experiments rela- 
tive to the circumstances which afToct the thgrce of light*emitied by the ga.sc& 
during their combustion* The conrideration of these circumstances will Icml 
to the discovery of the principles on which burners ought to be constructc<l. 

The object held ip view, so os we know, universally in burning the 
gases for the^^purpbse of lUuminaiipu, has been to rerftler the *combu8ti<m as 
.vivid as possible. This principle has been Ibllowed most probably, Ixjcause U 
securi» Sfie pomplete combustion of the gas, and because, by increasing the*n- 
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vidness of the combiistioii, ttie intensitjr aiitl whiteness of the light are in- 
creased. 

Some accidental observations, however, led us to imagine, that, although 
the intensity of a giv®i surface is augtsented, the increase in this resyeet is not 
always equivalent to the loss sustained by the diminution of the surface* 
That^uch is re^ly the fact, will ap|)ear fro.n the following e:Kperiiacntg. 

In order to augment the yividqiess ot^ the cembustioh, various methods 
have been tried for increasing the rapidity of the supply of <»r. This has been 
elfected with regard to Ai'gand bumerbi either by increasing the diameter of 
the central air-aperture, or by lessening the distance between the dame and 
the glass chimney ? in other words, by contracting the diameter of the chimney. 
Let us therefore Consider what will be the effect of the reverse alterations ; 
and, as the simplest mode of <liniini9hing the atfpply of air, let the central air- 
aporture be contracted. This may be simply done, by bringing the finger 
close under the burner. The dame is then elongated^ and although tlie 
sity of Its light is diminished, yet the actual UiumimUnff power is increased. 
The exact increase is indicated by the photometer. But it may l>e right to 
obser\»'o, that the fact is rendered obvious, without the aid of the photometer, 
by the obser\'er turning his back towards the hght, and„ merely attending to 
the difference in the ^neral illumination of the apartment* 

With the view, however, of ascertaining the exact amount of the effect, 
we had little sliders adapted to the bottom of the burners, ailfTgj^uated to 
r>oths of a s([uare incli. If a coal-gas burner, such as is used in Edinburgh, be 
fitted in that manner^ and the gas burnt in it with a flame of two inches, it 
will be found, that, as the aperture is c^minished by the slider^ the dame be- 
comes taller and tidier, and the light greater and greater, till at length the in- 
crease will actually amount to a f>urth, a third, or even a half of the origi- 
nal bght. * 

Thus, when a {ive-holed Edinburgh xool-gas burner, the air-aperture of 
which has an area of /tjths of a square iV.Cb, TfVas burnt with a 3-inch flame, 
the light in relation to that of the stanflanl, ‘ a jet of S.3 indves, Was as 206 
to 100. But," when the aperture was lejesened to the flame began to 
elongate ; ai]^i wSen Only was left, it was 3 inches lot^, ami its light had 
increased to 366, or by somewhat more than a 2^in€h flame in 

a 10-holed burner gave alight, in proportion to that of the same standard, 
as 452 to 100. Wlicn the airiaperture, which is yths a square inch, was 
contracted to j^ths, the flame rose to SJ inches, and gave 5g3 of light, or bet- 
ter than u fifth more i and when the aperture was faithcr lessened to t§oths, 
the flame was 6 inches long, and tHb light 605, or nearly a third greater than 
at the iK^nning.— These experiments were frequently repeated, and some- 
times the increase of the light was even greater. 

If the flame of the burner was originally shorter than 2 inches, the gain 
'effected by lessening the supply of air was considembly greater; and, on the 
otlier hand, if the flame was originally longer, the gain was less* tn the last- 
mentioned bprger, a fliijpc of an inch and a haU'gave nearly double the light, 
when it was lengthened by contracting the air-aperture to ^^th^of an inch? 
while u flame originally 4 inches long does not gain at all by such a change. 
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As to tho limit at which tho llglA ccasos to incrciiso with the 
of tbelBuppiy of alr,4Wo have Ul variably reutiarkeil, that nothing farther i.s* 
gained, filter iht^ ihano begins to be tipped with brown. According as the 
aperture tHminisJieil, the flame loses its white t?olowr, and gradwaXly acqtiires 
a yellow, atid at length a brown tint. At first a great iiiercaso of light is 
gained with very little sacridee of the p^illty of the tint. Iiuthc secoixl ox- 
})^raent mentioned above, damped we may use tlie expression) 

of 3| tnehes seamed almpst>s purely as the 2^inch (lame. But, 

Ijoyond that jwint i1^ lustre ^Vas eonsidembly impaired, although its light was 
still manifestly IncreasedL Whatever it began to be lipped with brown, any 
farther diminution of the air also dtmlnislmd, the light. 

These ikets lead to the conclusion, t^t, in order to obtain the greatest j)ossibk* 
liglit With any burner, the supply of air ought to be such as to burn the gas com . 
{detely ; but that, when it is btinit completely, notliing is gained, on the con- 
trary, miKdi is lost, by supplying more air to render the combustion more vivid. 
Tlds is the -ptindpio to which we have several times alludetl, as being tbo 
guide we have fbUowedj whlfe endeavouring to determine the ^'arious points 
in the construetioii of the burners. The combustion of the gavS shouhi not !>e 
more vivid, than is emfHdent to render it complete. 

Theeause of the los^ of light sustained by too ftee a supply of air will be 
found, we appteliend, in the dter and ingenious explanation given by Sir 
Humphrey BaVy, of the source of the light of the gases. Sir Ilumplircy 
supposes, that a wiiite is given out only by tho^ gases whicli contain a»^ 
element of so a n^ure, m not to be vbktiliaable J)y the heat caused 
during the combustion of the gas; and that hi coal-gas this fixed element i.s 
charcoal, formed by the gas undeigohig decomposition before it is burnt. I'lie 
white is caused by the charcoal pa^jising into a state, first of ignition, and 
then of combustion, Conseipiently, no white light can be produced by coal or 
oil gas, without previotis debomposi^o*! of Oie gas. 

That the gas undergoes deconiposition before it burns, and that the carbo. 
naceous matter is biirnt hi the wMtepart of the fiame in the fomi of charcoid, 
is shown by placing a pi^eoC wire**gau^e horivjon tally across the white p.nJtt of 
the llame^ when a Wgo of charcoal be seen to escape from it uii- 

bumt. And, that thi^ jwevious change is necessary to the production of :i 
brilliant white light, will appear, if we consider the kind of flJlme which U 
produced when 'aeco:s?uo®itM)n does not previously take place. For example, 
if the gttU 2 se be brought dowu iuto the blue part, wdiuh always fotms the base 
of the fiame, no charcoal will be found to escape, pr, if the gauxo be held at 
gome distance abov^ the btirner, tlie gas be kindled not below but above 
it, by w^hich amng^ebt ihe'air apd the gae weh mixed previous to com- 
bustion, the flame is blue, and gives hardly any light* The reason is obviously, 
that, in both eases, the air is at once supplied in such quantity in proportion 
to the gas, that the first effect of the heat is to burn the gas, not to dccomposo 
it. (On the p. 48. seq). 

. We must refer to the author^s paper for the |>roo% adduced in support of 
bis doctrine* ' 

A single step farther in the investigation of these curious phcnomcyia, 
would havered Sir Humphrey to remark a curious fact so(>n to be mentioned, 
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namely, the proportionally superior ligiil f^iven out by the gases at high iJian 
at low elevations of flahie. The supply'of air tioes not increase in proportion 
to the height of the column of flame. On tixe one hand, its quantity is not 
proportional ; on the other, its quality is impaired as it rises along ^he flame ; 
anil hence a larger proportion of gas undergoes decomposition before being 
burnt ^ 

If these views be entertained of Jhe cause of the light of the gases, it wj^l 
be necessary to modify somewhat the principle kid down above, as to the most 
economical mode of burning the gasel«for the purpose cfT illumination. We 
have there said, tlj^t the intensity of the combustion should not be greater 
than is necessary to its being complete. Now, cliarcoal always gives a strong- 
er w'hite light, the greater the rapidity with which it is consumed. Hence it 
would Ihj advisable to enliven the combustion as much as possible, provided 
the means employed for that end do not also cause the gas to be burnt with- 
out undergoing previous decomposition. So far as we have yet tried, how- 
ever, the same means which are useM on the former, are apt to be injurious 
on the latter account, when the intensity of the combustion sui*passes the li* 
mit above mentioned. Accordingly, when it is desired to increase the intensity 
of a light, which can be done only by incri?asmg the supply of air, means must 
be taken to counteract its tendency to burn the gas before decomposition, 
otherwise there will be a loss. of liglit in relation to the expenditure. Thus, 
as will aftenvank be scon, when the central supply of air in iSTburnei: is in- 
creased, cither by enlarging the central air-hole or contracting the diameter of 
tlie chimney, the increasefl tendency of tbe gas to be consumed without de- 
composition must be prevented by imiltiplymg the jet-holes. 

The circumstances which, through the operation of the foregoing prin- 
ciple, affect the light given out by the gases, may be arranged under three 
ht*ads, iis they respect the flame itself, the constniction of tlie burner, and the 
tiha[»c of the glass-clumney. ^ 

1. The only point relative to the flame itself which calls for conshleration, 
is itsjength. The relative length of the flame has a most important influence 
on its light: as the ffante is lengthened, its light increases in a much 

greater ratio^han the expen^ture. The fact holds tru^^ both with regard to 
single jets aud Argaiid burners. • 

First, With regard to single jets, it is very well shown the following 
series of experiments, in which tlie standard of compaiii^on was a 3-inch jet of 
coal-gas (Spec. Grav. fl02.) and the varying jet, also of the Same coal-gas, was 
gradually lengthened from 2 to G ii^!he3. The light and expenditure of the 
standard being each supposed equal to 100, the niimbefb for the different 
lengths of flame were as foliows, 

3-tnc/2. A4.mlu b4mh* 64ne^ 
•Tdght, - - r,5.G 100 150.6 1978 2474 

Expenditure, - - 60.5 lOVl 12C.S 143.7 182.2 

Consequently the light* given out by equal expenditures for ejeh length of 
flame, is in the following proportions, neglecting decimals, 

100 100 ' 131 150 i 


150 
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It tijvpoara, therefore, that tihe same ^iiJintUv uf couUfi^ gives one-half more 
light in‘a jet of 6 intl^s than in one 2 onl> ; and tMi nothing is gaineil hv 
lengthening it beyond 6 inches* 

The &j»we fact is oquoiiy illui^trated hy th^ following series with tal-gas, «i 
which the standard was an oil-gas of ^ inche»> ajnd the varying bght wa> 
increased successively from I to 5 indies. The light and exiymlilurt iht 
bl|nidard being thken a$ formerly at 100, Jbe numbers weie, 

^ncL 4-incA. 5-mc/i 
tight, 2^ • 63.7 141 17» 

Expenditure, 38.1 78-8 00*1^ Jl» 153 

By calosdation i^om these mimheraj the follatving proportions procureii 
for the light of an equal quantity of gas at eadi elevation, 

* too 122 159 1«1 171 

'Fhat is, the same quantity of gas in a 44nch jet gives nearly twice as much 
light as in a t^ngle-incli jet, and one-half more than in a j^t of 2 inches (1 18 
to 100). Tlie increase appears therefore to be exactly the same cls with coal- 
gas; but it ceased aiatt elevation of 4 inches. The specific gravity of this 
gas was 9 10, 

Seebhdly, The augmentation of the light in a'ratio greater than that of the 
exben^t ui^ j s^tnufeh more remarkably exemplified in the ease of Argaml’s 
burners. Thus, the following results were obtained with coal-gas, by cle\al- 
itig the fiamd of a 5-holed burner successively, from half an inch to 5 inthejj^ 
llie stanrUrd was a 4-inch coal-gas jet, and, as before, its light and ( \pcii 


dkure are taken at lOO. 







lf<ac//» 



4-«;«cA, 

5 . nr A. 

light, - 18*4 

02.55 

2504) 

808,0 

832^4 

125.7 

hixpenditure, - 83,7 

148 

*4)8.3 

241.4 

2O5I7 

3184 ; 

fttMo which the fidlawtng numbers may be derived, for the rchlivo llcfht of a 

given quimUty of ga! in such a burner at raiious elevation^, 


too 

38^ 

500 

sas 

,^'(2 

(itii 


That i% the Hglit is increased six times, for the same expenditure, by 
raising the flame from half an inch to 3 fir 4 inches ; hut little or nothing is 
gained by rawing it higher in this description of burner* The specific gravuy 
of the gns was 605. ^ 

With oU-gas|, ttKb tjie ^n Is equally runcuka^* A,34nch jefc being taken 
for the standard^ and the fianie of a l5|hQle4 (}{ot I- l^dlnburgh QU-Uas 
Company) burner being raised successively from l^lf an inch to 2J inches, be.* 
} oTul which it could not be r«dsed pthout jbmoking, the following data we^o 
procured ; # 


^ Thb exj>enditvrre is somewhat less than tllat of the standard 3-inch Jet, 
jth^c was la shghjbleok in the standard gasometer. T’hj’t cause of er- 
ror, of course! does^uot a®aot the*i:ela4fott of the iieveAl eX|>enditubes of the 
. moveable jet to each other. 
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jl inch, I Incfh* * I incfies, , ^ 2 incites* 24 kaxihes* 

• 31.3 UJi • all * 377 -435 

EKpenditure, 97.4 173 21G '255 2SB 

From which we obtain, in the tisual w^y, the following proportions for the 
light of equal expenditures at each elevation, 

» • lOp , 27e 347 400 45f2 

Thus, by raising the flame. fi*6m fialf inch to 24 inches, the light for a* given 
quantity of gas h progressively augmented nearly five times. Sp. gr. 910- 
The explanation qf the fhet now substantiated will be obvious, if we hold 
ill view what has Wibn stated of the most economical mode of burning the 
gases. In Aigauil burners, when the fla«?e is short, the supply of air is toO 
great for the quantity of gas, and cnnsequently Lthe Cfuubustion is too vivid, 
and a loss jiroportioti of the gas undergoes prex ious decomjiosition. The same 
principle, applied somewhat ditferently, will aecoimt for the diflferepces in the 
relative light and exiienditure of jets at different elevations. For,, as the jet 
is lengthened it likewise expands, and, consequently, in pro;^rtioii to tfie vo* 
lume of ga.s, lesi^pf it is exposed at one time to the action of the air. 

It will be infeired from the feiregoing remarks, that the length of the 
flames will have an important influence on all experiments, regjprding the rela- 
tive light of oil and coal gas j and that no sound conclusion can be drayrnfrom 
any experim<mts in •which this circumstance has been neglected?'* Ji-et us isup*- 
pose, for example, that the relation betxveen the light of an anCd a coal- 
gas jet, at their most favourable . elevation.^ (namely 4 inches for the former, 
and 5 for the latter), is 2 to 1. If the experimenter reduce the oil-gas jet to 
3 iuchcrt, keeping the coal-gas jet at 5, the proportion, as calculated from the da- 
ta we have given (p. 15.), tvlll turn out only to 1. And, on the contrary, 
if the oil -gas Jet be kept at 4, and the cxiaL^as jet shortened to 3 inches, the 
proportion, according to the data given above (p. 16.), will become 2} to 1. 
Of course it is not surprising that ernora of tliia kind have been actually c<mi- 
mitted. Pcckston sugj^sts in his work.onOaa-Lightlng, that the easiest mode 
to determine the illuminating power to burn a candle against on Aqgand 
burner, and to after the flame of the latter by means of the stop-cock, till the 
lights are equal, (p. 21.) A similar oversight W'iil in part accent for the very 
low illuminating poxv^er assigned by Dr Fylh to oil-gas* , He has inferr^ flrom 
the experiments formerly quoted, that the proportional Jigl^^of oil and coal 
gas is as 1.42 to 1, (Fdin. Phit Jfmm, yob xi. p. 371-) B^t the coal-gas was 
burnt in its burners with a 3diich flame, which is very nearly the most favour^ 
able elevation possible; while the libgis burners bad a flame ot inch 
being just two-thirds of the eWatioii most ikxmurahle to that gas. If^ fbl- 
lowing the data given above, the necessary correction be made for aii;elev4- 
tion of 24 inches, {which, however, is not even the most favourable fol^ the 
* bmgiers Dr I^yle employed), the proportion becomes l.fifl to 1 *. 7^ <toly 

* ■■ 

... ' ' . ' ' 

• We hav^no observation made at* the height of 1 j ; bu€ W miy safely 
take the mean net wceir the results fer 14 and 2, namely 493* " ^ 

■ vox., xiu. »o. 25. JULY 1825. 

9 
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expcri|infi)^ 9 , far as wo know, yet publisliod, wMcb ore obviously exempt 
from tbi? source of err^, are tiose of *Mr Braude- Ho bas detaileji the jpar. 
Uculars of them minutelyi expressly montions that the Awes were burnt 
their f\iU intensity^ short of the pro^Ui,*Uon of smokoi It will presently 
seen, however, that this was done without his being aware of' its import- 
ance, {Phth Tr^tns*^ 18:20, p. 22.) 

^Another inference that may bo drawn ^ota tlxe eflPect pf the"^ length of the 
^ame t^pon its light, is, that the ordinary mode of altering the dame of gas* 
bptp^rs^ according to the cpiantity of light retiuirechis ve»7 thr from being eco- 
noinii^ For each bumi^ there is but one height of dau^ which is economic 
call and if it be lessened by reducing the supply of gas,%ie saving is by no 
ineans proportional to the diminution of the %ht« For example, if the dame of 
a 0-hi^ed pal*gas burner be reduced ftom its ordinary elevation of 8 inches to^ 
half an inch, the light is diminished to a seventh part, but the expenditure to 
a third only*^ In order, then, to have an economical expondilute, viih difle- 
rent quantities of light, which many consumers would desire, different burn- 
ers should be used, or the burner should be supplied with some simple piece 
of mechanism, for cutting off the central supply of air as the flame is slmrt- 
ened. It must be obvious, however, that the customers of a public company, 
and even those who make gas for their own use <pi q stn<dl scale, cannot con- 
veniently burn it in any burner with the highest and most fa\ curable eleva*^ 
tloadf iUme/’HFor if that was done, a slight movement of the glass^himney, 
or agitation of the surrounding air, or inciease in the flow of the ga^ would , 
cause the Aame to sm(dccv 

2. We shall now pass to the consideration of the" various points m the con- 
struction of the Binners^ which indaonce the light given out by the gase*^- 
And the first in order is the diameter of the jet-holes* 

Bcasoning fiom the principles formerly hud down regarding the most eco- 
noiukal way of burning the gases, it will be inferred, that, in a single jet, the 
diameter of its aperture ought to he suctf as to insure the complete combus- 
tion of the gas* hut not to render it more vivid than is necessary for that of* 
tei^t. , If th^ hole Ui too largo, the combustion will be incomp«ete, because the 
flame ^iU be wide, and the sutfece exposed to the air dlspropoi tioffately small * 
the charcoal proceeding from the decomposition of t he gas wiU either not burn at 
all,, or burn finally, in consequence the jet will smoke or have a brown co- 

lo]ur* Jfi on the contjSftTF* the hole is very small, the flame, which correspond'? 
wi|h it, wiU have a. propcaUbnally large surface exposed to the air, and, m 
too vividly, oxui Wlfhouf previous decompoaiUon of the gas* 
Aocor^gly, if oilgas is burnt Ahrough ft coal-gas jet-burner, which Is corn# 
monly ^ of an inch in.&Sap(ieier, its fiame k brown, ml light feeble | and 

if beburnt thrmi^ on oilgas jol^ which yarks in diameter from a. 

45^ to a doth, its Home, thou|||^ very white nbuut the middle, gives less light / 
in Its owm jet, and ha^a l^g b^ of a hhie potpur, wfubh ia alw^f\ pfi^ 
wh^th«;combtt^itkij,ktQp viv^ . . . ^ , i)- 

Tho diahfeter best iittiedt fet single jet-bumers nppSars to be about a 28th 
' oi on inch for coal-gas, and a 4bth fi>r cnlgEfc Wo havq not yet made any 
weiy ftccuji.te experiments on this point^with ro«pect to coal-ga^ but, cer^ 
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Wiiily, Kith cdfil-gHSi, ai now made he^e, the diaY^eter cannot t»a advantageously 
inade less^than a 2dth pdrt of an inch* Xs to oil gas, we have found, that, when 
the Sfteitiific gravity is p44, the JiVhportional light giVen out by ^-in^ flames 

tVoln Jet-M4a bf a doth, (Hith^ and 45th, Vas, foV equal exp^ndit we; »5, l>7t 
and idoi Tt is probable, therelbfe, that ^od otl^s, vaiying in spedfic 
gravity front 9Q0 to 1000;,^ the best diameter for the hole of d jet-burner hi a 
4btb. Jet:hdTes, $6 aftiail aa a OOtb, atri not only udedononncal, but have ali lh« 
additiottat diiiMvi^nta^, that ttieli flatne is easilji' blown out. 

iPho Mhglo jet^bunWrs of the LonSorf Portable GffS-fcomjmy, of which a 
branch has been latdy <^'^tab!lshed here, are constructed didbrOntly front those 
now lYichtioncd* TbO aperture is in the centre of a little circular plane, about 
a slstth of an inch iii diameter, and six shallow' groov^ are ciit In the planes 
proc^dttig iScc Vadii from the aperture to thdedgei' l^he flame bf this jet Is 
miich broader than that of the Cbmmbn jet^cftwer? when inches high, it is 
apt to dicker like that Of a candle 4 it ii obviously mqrfe dusk^aild yelled than 
a ,1-irich flame hi a jet. of ordinary construction ; and, altogthp. It is vdry Hke 
the flamO of tf talfow-candle. It camiot be raid'd above 24 inches without be-, 
coming brhtvir at tbp, and then obout half the light of a d-iUch flame in 
a edftimbn jet. For ec^ual expenditures; the latter gives St per cent more 
light than the former. We question, thsfefore, whether this new btoer is 
any improvement oil the old construction. ‘ 

' As to thb diameter of the jet-holes for Argand burners, our espehiments 
shew, th«t it must decrease as the quality of the gas improves, and as the 
Jiolos are multiplied. The diameter w'hich has appeared to aitSwcV best for 
coiil-gas, about (JOO in specific gravity, and when the holes are ten on 4 
circle of /olhs radius, lias appeared to us to be about a S2d of ah inch. This 
is the dnll used at present in Kdinbufgh and GUj^w. The proper diameter 
for oiUgas wUi^Iepend very mitch on the average we choose to assume for its 
qiunifty. ‘iflicn the numbor of hbles on a circle of is 15, wllich 

wcishall afterwards shew to be the most appropriate, the diameter fo'r ga§, va- 
rying betwixt 000 and 1000, shoulvJ be a 50tb. When the specific gravity was 
fiOO, the most economical diatneter wais about a 40th ; for if the diameter was in- 
creased to a SJth, there was a of 6 pet Cent- of the light ; if it was diml- 
jiis/ied to a 50th, tlie loss amounted to Ig per cent* ij; and ’whtetr the dlhmetet 
was only a OOWi, the loss was 30 pet cent. Whe:^ thVspecMc gravity' Wks 775, 
nearly the same quantity of light was with di&mefcTrs.iif a49fefi and a50tb ; 

but with a 80th for the diameter, tliere was o loss Of U per sent * and with a 
(iOth th^ loss was 20 per cent. Hence, fbr such the prqier diameter would 
be about a 46frt. We ate therefbrl justified' in assuming ‘50th as the 
per diftinefeet of the jet-holcs of Ar^nd burners, for varying in ^edfic 
gravity from 900 to lOOO; The foregoh^ data likewise shew, that mqch Wd 
injury is dono by making dte apertiires sbmew^hat lat^r, than by nudein^ 
them MoifoWer than they ought to b^* 'The diameter nowa^ign^ 
frmU'that gchcTidly tecohimeh^^^ dsowhe^e. The burners used efty 

before the OU-(Jas Company commence thi^f opemtiohi^ 
drk^ to the diaiUet^ of w 40tli. Th& i$ too wide for good Oil Itho ^ 
other hitidt Imthc bttfnOi-f 6f Tiiylor" and Afartindim it %'afemil k OOth j ftnd 
itf of those Used ht BiifiKh, it is ‘atfoost so shsatf kk'k fit laith (Sf 

b8 
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these the holes are too narrov^; pot only there a pOvsitive loss of light, hut 
it b likewise exceedingly difticult to drill them uniformly. 

'J'his leads us to observe, that, next to the diameter of the holes, the most 
iimportaiit point to be attended to in drilling them, is their uniformity- “When- 
ever some of the holes are ^vuler than the rest, even though the difiercnce he 
very trifling, the flame has a tendency to shoot out in points from th'' wide 
ores ; conseg^ueuily, before the general ^ame can be raised to its favourable 
elevation, these points become hpwii and smoke ; and, therefore, if the flame 
is turned down low enovigh to prevent* *smoldng, it burns with a wasteful ex- 
l>e'mliture* x\n oil-gas burner should never be received from the tradesman, 
unless its flame, at the lieight of 24 inches, b of nearly equal height on all 
sides. 

Xhe next point the construction of the burners, is the dbtaxicc at which 
the jet-holes should he placed from one anotlier. 

, The first fact to be noticed^ under thb head, is, that the light increase's in 
a greater ratio than the expenditure, when several jets are united together in 
an Argaud burner. Hr JSrande has made thb same observation in his paper 
in the Ph^impfkkal Trmsactians for ‘ He remarks, that, while a single 

jet of olefiant gas, giving a light equal to one wax-candle, consumed cu- 
bic inchds, an Avgand burner with 12 holes, gixdng the light of ten candlob, 
consumed not 6400, but only 2600 cubic inches. In like manner, an oil-gas 
jet, giving the Bg^t of one candle, consumed flOO cubic inrims ; while, in a 
12-hokd burner, xi^hlch gave the light of eight candles, the expendiitire was 
not 6400 but 3000 cubic inches. That is, for equal expenditures, the light of 
the jet was to that of the burner as 100 to 246 in the case of olcflant, and as 
100 to 164 in the casse of oil-gas. 

Both of these proportions, however, and especially that for the olefiant 
gas, jure stated too high. Mr Brando burnt the gas in the \rgand burner 
with the most fkvourabie height of flame; but in the jets the ilame was re- 
gulated by meahs Of the stop-cock, so as^to produce a light equal to that of a 
wax-candle burning with full briUiancy,”^ (p. 21.) Now, at its most favour- 
able elevation in ' a jet, even oil-gas gives u light fully equal to twrt wnx- 
candles ; ahd olefiant gM mil of Course give more. Hence, ^when Mr BrandC 
niade the light of £lie Jet the same ax thkt of the wax-candle, he must have n- 
ducedlt to a very unfavourable elevarion ; and, consequently, **]ic expresMon 
fbr the relati^ light of tlie Argand burners turns out pruportionttllj^ high- 
We have found, Jhat, when oil-gas was burnt with tlie most favourable height 
of flame, in jets and Argand burners of the best construction, the ratio of its 
light, deduced from a great number of ^xperimenis, varied from 100 s !40 to 
100 t lOO- When coal-gas is burnt under favourable circumstances, the ra- 
tio is nearly the Same ; and it thence apjiears that the gain, arising fVom 
the use of Argand butOCrs over jetflb is about one.half per cent, forgasOf evdy 
quality. " ‘ ^ * 

The advantage derived from combining the Jets together in the form of 
an Argand J[>urncr is very different, accorcflng to t^e internal left between 
them. When they are so distant that their flames do not mOet, no advantage 
is gaineil. This has been taken notice of by Mr Brandc. But ho soc^s to 
hint, tjiat^'very possible advantage is gained, if the' flames simply meet, {PhiL 
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Trans, lfi20, p. 24.) We hare uniformly founds however, that there is a pro- 
gressive gain according as the jet-toles tyre madiS to approach nearer an^l nearer 
each other. The following series of experiments with* oil-gas will prove this 
progressive gain, and settle the limit at which it stops. A bunier, whose 
cirule of holes w’^as of an inch in diameter, being the si2c of Nfi. 2. of the 

Kdinburgh 0x1-0 as Company, ivas drilled with 8, 10, 15, 20, and 2o'holeSt 
a 50tli of an iiArh in diameter ; and in each the gas w^as burnt with the tddst 
favourable height of flame. The fof^wing were the results in relation 4o the 
light and expenditure of a 44nch jet, .taken each at 100. , 


, 

VIII. 

X. 

XV. , 

XX. 

XXV. 

Idght, 

mo 

3G0 

391 

409 

332 

Expcn<liture, 

397 

318 

298 

239 

275 


from which the following proportions may be obtained for equal expenditures^ 
that of the jet being lUO, 

90 U3 132 141 139 

Hence it ai>pearsi, that no advantage is gained by combinmg jets in an Ar. 
gand burner of the sUe mentioned above, if the holes are only eightjn num- 
ber \ and that the gain does not incx*ease after the number amounts to 20. 
Itesulls of the same nature were obtained xvith other <ul.gas burners of various . 
sizes. 

The most advantageous distance, therefore, for jct-Jioles a 50th of an inch 
in diameter, is of an inch. We have remarked, that, at this distance, 

however low the flame bo made^ even so as to be barely visible, the jeU arc* 
unit<*d into a unifonn ring. Perhaps this rule may be ailopted ibr the con- 
struction of ail *iorts of burner-*?. It is necessary to observe, however, that, 
for a great public company, burners with the distance so sntalf are liable to a 
material incoijvciucnce, which v,re shall mention when we treat of fjxe influ- 
ence of the gU«s-chmxney on the light On account of that inconvenience, 
we sliouid recommend a distance of i;Vvths for public companies. The burner 
used in the preceding scries of exi>erimeiit» would then have flttecn holes. 

'fb e cause of t^e superiority of Argond burners over jets, is to be sought 
for in the samp Jiriiwiph?, which has been already applied to explain the in^ 
f!uence*of thJ* length of Itame, and of the diaijnoter of jet-holes, Brando has 

foll(med the^enerally-rccolvcHl idea, that it is owing to the combusfcioit be- 
ing perfected in the Argand burner by the central current at* air, Tendered 
more rsipid by the glass-tube which surrountfe the (PM, Trans, 1820, 

p. 22.) We have shewn, however, that the ratip of the liglit to the expendi- 
ture is by no means always incrcasid by aucli means ; and* on the whole, a cor- 
recter explanation will be, that theflamen, being completely united jQrom the 
bottom, a less proportional surface is exposed to the action of the air, loss air, 
too^ is mingletl with the gas at its exit, and cqnsq(juently le&s of the gas is 
burnt without previous decomposition. 

, Any one may remark, on exantining a good Argand burner, that the base 
of hlt'O light, whidi, we have saiil, arises from the gas Wing huri^t at once in 
the state of gfcs, U pAportionaUy much diorter tlian in a jet j^and that the 
body of the dame has no blue margin like the jet-flame. The difference is * « 
still more obvious on comparing together a good Argand burner Ijith one of 
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vhielL th^ holes are too fai JLu the ioriaei*, the bpdy pi’ the flame is 

nlun white C)Qlp\tr,<af3id th^ yhxp h^se is short. In the tatter, thp 

blue bate is long, and % considerable part pf tJhe body of the flame confeists» of 
blue and white streams* The blue qt^enks dimini'»h in length and breadth^ ac- 
cording as the jet-holes are drillett nearer and nearer each other ; and at 
length they aip shortened into a untfonn ring at the bottom. That the blue 
streaks in connection with the exposnre of a proportionally largd sur- 
t{> the 8ir> will appear, on taking ticcouut the form of tlie i^mo a t 
seen by cutting it across th<^ i}U<Ule with » of wire-gauze. In this uuu- 
per, if the bolejs are so near tliat the jets do not separate at the lowest i^osMble 
elevatlpn» the cylinder df flame will be found to be jjpifcctly even; ^ut if 
the flame is strewed with blue, and made up of jets imperfectly unitetl, its 
surface, both externally and internally, k fluted. 

The diatauce we ,have assigned fpr thp Jet-holes diflers cvusiderably, so far 
as we have hitherto examined* from that adojitcd in" all the Argsnd buniei's 
at present used tbr oil-gas. Those ma4o by Taj lor and Hlartineau, and gcnc- 
raliy used by the mhgas compm^lcs of Xiondon, ore the mo&t coik ct we h<i\e 
seen; and thelBsiauce in them seems to be rtgidatcd bj some hxed pnu- 
ciple, as it k the same in burners of all skea. The dkUru^c in tUt m is btlis 
of an inch. The operatives of tUk city hare deviated from tbe rules fpUow 
by the original makers^ but lor what reason it is not ea&y to toacti\ e. Tlic 
distance adopted in Kitinburgh- l)etore the Oil-Gas Company conuuenced ope- 
ratipns^ waa t^jj^thaw By the alteration we propose, a saving of from 7 to liV 
per cent# k eflbcted over such buniCTS# This alteration, too, besides adding 
to the gwontity of %ht» greatly improves the biillkmy of the tjaine ? lor in 
the improved burners a flame of 24 inches gives tuHj as luiudi light as one 
of 3 inches in the old oil-gas burners, and consc<tnentty k whiter and moro 
brilliant. The burners of Dubhn, of which a couslderaljle variety v.a^ put in. 
to ourh^ds by the Oil-Gas Company here, dn «ot appear to be Unlkd on any 
regular pkn ivhatever. One nf tlieni has r> boles at the didan^c ol 
another 8 at another 10 at iV*i#ths, another li at anothei It 

at rWotha, and another 17 at ^Vslhs* The expendituie ol the two lb>t k ex- 
txemedy voatefuh bohig, for the some %ht, neaily as « s that of &lugJto 
jota ) and even tbciwo b^t, wliicU are the best of them all, should kivc >ut 01 
eight holes moi% in the circlo* 

Moteatton^ou seen^atohave beeu paid to the cousmicCion of <'p4-g*t‘* 
bumm^ Peckatou ffecommpda, that the holes should he spt at a dibtaiicc of 
t* 5 ^ths, which, foriiolps ^ ^2d of an inch in diameter, k sufihientiy near, (On 
3H.) The burners of the Gl^gow Company are \ery nearly of 
the ainstruc^oiiu Otie haa^lfl hulU cm a vkcje ^•cths of an hmU in du- 
meter^ and another U on a each the ibbtspice of the 

j^-holca k oboot; 

It is not easy "to conceive how the Coal-Oas Company of tins city, whep 
they hod su^h p^terpa bofl>ro thorn, should have adopted and retained so long 
th# bwers now used by their customers, The largest, with 10 holes, ha? the 
soFue orcli^asi that of Glasgow with l4 ; and the smalbsst, with 5 holes, has 
*tke same circle that of Glasgow with twice the number. Tho distances ere, 
tbere&rcj ^ former, and in tbe latter. Beth are very uu#. 
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economical. In that with 5 hole^ the expen^iituife for a given quantity of 
light is nearly as great as in a angle jet ; and the Gla^w hUmer of-the same 
size and expenditure gives at least 20 per cent, mote light. The lO-holed 
burher is better ; yet the addition of four or six holes to it would aiid to its 
light, without increasing the exp", mature. 

,^oahgas burners do not require so many apertures as those for l>e- 

cause the greater width of the drill qpmpeneates for the diminution in number; 
so that the jets stiU meet pei^eitly, and form a uniform cylinder of flame. Tblut 
if the holes are made of less diameteiVthey must be inemsed in number ; arid, 
within certain limits, the compensation effijctefl in this manner is complete If 
the diameter be mmdi diminished, however, then there will be a loss, because 
the column of gas becomes very thin, too krgd a surfaice is exposed to the air, 
and it bums too vividly. The pnnciple is here precisely the same as that which 
causes a loss when coal-gas is burnt through otl*gl8 jfet burners, (s^ p* Id.) On 
the other hand, good oil-gas will btirn with a flame perfectly united and smooth, 
though the holes are less than the number formerly mentioned, provided they 
are larger. Thus, it burns with a smooth flame from a Glasgow coal-gas buitier. 
But then the flame is yellow * ; for the column of gas is too thick, jiust aS when 
it w burnt through a coal-gas jet burner ; and consequently, the charcoal result* 
ing from the decomposition of the gas, does not bum with sufficient intensity. 
It has sometimes appeared to us, that, talcing the expenditure into account, 
the yellow flame so Formed, gives more light than the brighter white flame 
produced by small and numerous apertures. This, however, we do not stMe 
positively, as we have been unable to investigate the subject fully. But, at 
all events, it will not on that accomit become a preferable light ; for any small 
paving it may effect, is more than counterbalanced by its comparatively duU 
apjiearance. 

The remaining points to be attended to in constructing burners are le^viiu* 
portant, and more obvious. They chiefly the sri^e of the circle of holes, 
— ^the lengtli of the burner, — ^ihe breadth of the rim, — and the diameter of the 
central air-hole. 

•The diameter of the circle of holes, or the size of the humor, will be regu- 
lated by the number o holes. Those used by the Ol2-Gos Company of Edin- 
burgh have ten,flfletn, twenty and twenty-flvo holes; and, consequently, their 
<,ixiJe$ are |ths, ^'^^ths, /ytba, and meter. 

The length is not very material. It only operates by affeating slightly the 
central supply of air. Those of the Edinburgh Oil-Gas Company aie aii inch 
and three quarters long. 

The breadth of the rim shoild not be great, because in that Case the air 
falls at right angles on the column of gas, breaks it, and^miXOff with the gda? 
and consequently, a greater proportionjof the gas Is burnt without previous 
dccomposiliom In the bumersi we have recommend^ the rim la 
broad. Perhaps It might be advaiitagdpu^ly made narrower. 

The diameter of the air-hole, if it is cylindrical, must bO n^dkted by the 
diameter of rirclc^of holes. But as the circle of holes intir^ases, the sUp- 

* • We mean of ooui-&c cmparalm^y yellow { for it is btill a bri*?ht, beauti • 

ful flaiuc‘. * 
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)>!/ of ah ijacreasea i« a greater mlio than the ilow of Thus, tho expeu- 
iiitare ojtthe lour buroer*} taKntioned above, is in tli© ratio of lOU to 177^ 5200, 
and S60; white the supply of air is In the ratio uf lOG to 250, 447, and 63 K 
lienee, for reasons formerly montioiied, it might be of advantage to lessen the 
supply of air, by shaping tbtrair<*canai of the larger biirners like an inverted 
truncated cone. Wiien they are to be tii*ed by the customers of n great goto- 
pant, h 0 \)reTer, ether clrcuiiiii^nces, whh^ must be abse takeh into account, 
rendeiait advisable to have the air-hdie smnewtiat larger thaii ib required lor 
complete combustion of the gas- Tfeeso^lt*cri«astat»ces will be taken notice <d’ 
immodhtely, under the head which we shall now proceed to consider, n.imeh , 
the infhience ott the redatkitt between the lighj and expendituie exerdsOd by 
the glass Ohimm^y, - ' ^ *' 

* * *t 

3. Two dbjfects ore served by the glam chiuvitey. It renders the dame 
steady^ and Enlivens the cembustiem, 

From what w^as foi*merly said caticemlng the odbet of enlivening the com-* 
bustiou, there must evittetitly be a t^extain medium, beyond which lU activity 
can hoi fee incteased, Mtbout loss of Ughu This medium h to be attaint iL by 
adapting to each other the interval between the jetdiok s, tlio diameWx^of Liio 
air-aperture, and the form of the gla'^s < luuittey ; and, coixsequently, as none 
of these can be mmle to vaxy, wlUiotii tiooc««ltating some aitrration in the rest, 
no form or proportion of chhmioy can bo poiiitotl ofut, which vrill answer fur 
every kind of burner- 

If th^ btirner U so coxistnicte^l, that the ga» is jwrfectly consimicd aitliuut 
a glass at all, its light cannot be increaset! by any fonn of chimney. This is 
the ca54 with all humors of which the atr-dperture is largo, and the jet-holes 
far apart- For eitample, the flvediolod burner of Kdiuburgh ^^dves aj much 
light with a naked llamb os W'ith any kind of <hUnuey- Its bolef aro so far 
apart, that the Jets rl-^o xm Inch or more brfbre they nice^, the air pi lys frcelv 
round tbeha, and is ti)ercf(Wo supplied in eudideixt <p)ianHty to bum tho gas 
thoroughly ; 'ConsCquentlyi the only use of a glass chimney lor buth a burner 
is to render the dame steady. In order to etfex t this^ without i*endcring the 
combustion too vlvidi and causing a loss of liglit, the ehimxu*'^ must be vvvy 
wide* That in common use, vrhich is d inc'hcs long, and 1.6 in diWeter, an- 
swers very wel]L If Us 4fiameter be diniini.died to 1.3 or 1.2, thg dame be- 
comes shorter ar4 more briUlt^nt ; but> at the same Ume^ the light is dwiiim^h- 
cd in the ratio of 100 to 80 and 6(k 

The ten-holed ^^biUiierof Kdipburgh is Ukowdue m conslrticte<l as to give 
nearly »0 mudb light Without as with a chimney, and therefore it requires a 
very wide cme. Thdt generally used, which i« 1.® or 2 inches hi diametor, is 
scarcely wide ^ottgh. If the light this dxuxut^ be 100, it i$ lUmimahed 
to 81 with tt chimney*!^ Vi<le, sitid to ^ when the diameter U i-8* But the ^ 
glass with whkh the gfeeatoot light and tho steadiest dame aro procured, is 
one contracted to a nattow tube at the top of the fkrncs the lower cylinder 
beidg 4 inches long, amt 1^7 wide, the Upper a by l-l. With such a glasvs, the 
light ia SnnreaaW to 1 1 s,‘ and tho llamo H per&ctiy steady* ^ 

^ • When t}je hol4s of a burner ate Idcreasod in number, sb that tho Jets oiiita 
at the very bottom of iht and the ak-aperture « at the same lime smutl, 
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it will be on kincUiiig tlic ^gas^ and gradj^ially increaaaHg its ftcw> with- 

out puttinjr drt the ciumuey, that the fkono Goutracta by degree* at the 
top, and at length almastinfeets about an inch above the centre of the humer- 
In thw state, the flame h yellowy and if made longer, by increasing the flow ^ 
of gas^ it becninea brown* and smokes. The reason k obvioutS $ because, though 
the oijt^r surface ot‘ the flame; is pro})erly’ burnt, Uie inte^al portion 
gas, decomposoiby the heat,, is- not owumetl . The canfiot penetrate, fee-* 
tween the Jets from theout^de t» the the flame, and the centra>e1Jr- 

rent is too iiaehle^ Jn' such a Immerfjt tiecessary tO; enliven tiv^ combua^ 
tion* by increasing tlte central curreaat of air f and tins is jdone.bymean^.o^ the 
glass chmniey. Now^ the rapidity ^of the ceniii;al cuwut Increases.aa 
tonce between the flame and the cldmiiey, or, in other words, thei.dkmeter^ of^ 
the chiuinc}'^, dmilinshes. Accordingly, if the diameter be diminished by suc- 
cessive small portions, the hrown^smoku)g flamg, described aU^e^WiU intense 
in brightness, and the point at which it contr^tswiU rbe higher amd higher, 
till at length the -sumnnt oi:)ens out, and the flame becomes j^uite cylijadiicaL 
If the experiment be pursued farther, by glasses stUl leas' h^ dhtxne- 

tor, the intensity of tlie light goes on increasing* but, at the same ticase* the 
flame l^ecomea shorter. lieasonmg from principles fonneriy laid dovvj^ w'e 
should presume, that, in relation to the expenditure, the grcat<^t light will be 
emitted when the flame is fully o]ie73e<l out, and tliat ,the combustion cannot 
be farther cnii vented without loss, , Tins eoMclusiouis quite ^ronflbnnable with 
the results of actual experiment* - . ^ 

As an example of the diflerent forms of glasses required for, different de- 
scriptions of burners, we may mention those we found lost flttod for the 
burners wliich w^ere used in the series of experimen on thov effect of approxi* 
mating the jet-holes, (i). 31.> The hunter with ft and that with 10 holes 
gave inovst light with a glass^ an mch and d half m diameter. \Yhen the 
her of holes was increased to it WUS requisite' to lessep. tho fliair^ifiter - to 
an inch and two-teiaths. The glass misvrered pretty weff whci>;t4Kedmte 

, were twenty in^numbor. But il'heii the number, was ' twonty^five,,^the most 
favo lyable diasneter was only air inch.’ . ' ' ' ,;c » r 

The height ttf which theflj^the may hO rai^d without :^okiog> or the 
valion at whith it gives must light .relatively. to the €aipendiU^i'e,;j(liffer;s very . 
much in thissc^ different burnefcs* . In the burner witS ft holos, the, ,ina?flm»4]ia 
of light is ai 4 inches 4 in that with 10 hoks, at 3i inches with 

and 20 at 24 ; lujd in that with 2d, at 2 inches/ ouly-^ It is singular, tliot olL / 
these flames emit nearly the same quantity of hghtv'^ mV 
specting the numbers for each, in tht 

wbunier lias only half the surface of thiatef the flirat t and^therefoiiT^ * 

surflico of rit gives as nuieh light.. ^Acc^rdihglyv the hotwe^i*: 

them, as judged Of directly by the ey<^i8most;slrikingi>; /Tho^flamo J>f the 
and lO-holed burner is streaked with blae^ dull^ and ^ ,;Thafcrpfahe 

15-holed and 204ioled burner hr sloadyy smdotbv without blue a., 

pcculiai^ sparkling stordite appearance, , .But that of the , 

which, for equaf surfaceli gives a filth pmre li^it thaja the,^vo ^^5 k Jby Amt . 
the. most brilliant and beautiful light we have ever seem It Wasibrmevicr’ « 
provfcd to be likewise the most economical. 
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Halving now eanonhied tl^e chief idmt^tnttancea that alfect the light given 
trtit by coal and oil gjw duting their combustion^ we sliall conclude this |>art of 
the subject by a «hoi^ summary of what has been ascertained^ with the view 

settHng the predse construction of the burners. 

When the of the jet^holes is small, the fFame is streaked with 

Idue ; when gtta% with yeUow. ThO dtanioter which answers Jiest coal- 
ipur, supposing its specific gravity to vary fhim 560 to is a of an 
ineltt 6nd for oU-gas, vaj:ying In spec^ gratity between 000 and 1000, a 
doth of an inch* • 

If the distaUeo of the Jet4ioles from each otbea^ is too great, the jet dames 
do not meet, and the l^t is streldced with blde$ and the nearer they are to 
each other, tBl they xn^ completcSy, the tnora Is the fftoO' briglit and urn- 
idiroL ^ ^ 

Whbn the ^itat idMportuto'Is small, the tendency of the dame is to 
hum brown and imperfectly ; when the hperturfe is great, the tendency of the 
flaMe is, oh the contrary, to bum bright, and with"^too great vivacity. 

When the jet*bole« are large, and near each other, and the central air- 
aperture is small, the glass chimney laubt be narrow, atid versa. 

Finally, the mbst brOliant^and at the same time tlie most etonomical light. 
Is procured wheh the Jet-holes are very numerous, the air-apci ture small, and 
the chimney narrow. 

l£i in choosing a burner, therefbre, It was requtsiti to lorisult only beauty 
and economy, we should unquestionably recommend that they be constinctcd 
on the principle of the 26-holed burner, described in the last page, Jlut im* 
fbrtuuately the glass^is so very near fho flame, that the sbglitest agitation of 
the air, or motion of the gloss, or Increase in the flow of the gas. < uises it to 
siUoke, and strike the chimney. For the latter reas<>n, in partuuUr* it <‘an 
tierer be used by the customers of a public company,* liecau&c it would Ic ne- 
cessary for every one to reduce the flaine of bis burners whenever a few lighta 
wwre extinguished in his neq^bourhood. la order to remedy this huonvo- 
rdenco, the burners of a public company must always be m consiructeil as to 
bum the gas at sotne loss; and on that account, achive recomniondcd thit 
the number of hides on a ciitle of ^‘’^tbs in diameter, shoiifd not exceed 1 5. 
The glass dbmtneys for the four saxes of burners formerly men6onod (p. 23.), 
should be IJth#, f^^ths, and JJths; and their length should be aliout 

F inches. Aa»4he mouth of the first of these would be too much obstrut tod by 
Uie croBs^Ws of the glass-lioldor, it should be Onlarged a little at the bottom, 
Mke tho^ for oibhUnps, tho contraction being just at th€ beginning of 

thefotme. 


lit 

The last subject we have to consider, ishtlae relative lUumituUng power of 

OH and Coal Uas. 

For aaeertaixun^ Ihb point, various tnethods bdve lueen proposed^ more 
iha4 actual xaeaaunemanl of the light* Tho^e imve been all 

do4uo0d moape or less directly from the dLaborato papers of Dr Henry of Man- 
clxester, op the composition of the IlJuminating Oases. He found that .they 
all coiUaio a dense ga^ Ibe okdant. which burns with a dcaj white ilame, and 
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oibfiT ga^cky as carbonic 03(id«, bgbt uxbirett^d ftfid b^^dro- 

geu,^ wliivh are most of theia lighter than ek Jumt^ and wMidb giv^ yut very 
Uttk light during their cpmbuation* And hq hho^ed, at the sarnv^ time, that 
the proportion of olefiant gaa might he estimated, on the one hand, by the 
cj[uaiitity of oxygen required to consume the coal or oil gas by detonatioft, and, 
qu the other hand» hy.the dimiuutiwji caused in the volun*e ot* the gas by the 
actioif of chlorine in the ilark. 

Three meihodaof csthnaUng th% relative light of oU and eoal 
been deduced from these researches. . , 

In tbe^f place, ^ the specific gravity must always increase with the ^uan* 
Uty of okiiaiit gas present in tbeni, and as that gas wa;* thought to be tbdbr sole 
tliumiuating ingredient, it was inieixed tliat ^ iUmninating power and the spe- 
cific gravity follow a certain ratio tneach other* What that mtio is^must b£^de- 
tqnnined by careful comparison of the apedhp gr^lt|eaT(4hthe rnanUs o^tual 
measnrement of the light-* The only attempt yci mado to do; this,- has been by 
Mr Leslie, who supposes that the ratio is a simple arithmetical one ; that the 
illummatmg power, in feet, is as the specific gravity of the gas. But his re- 
sults, as will soon l)e proved, are fer from being con'eci, even according to the 
indkations of his own jdiotometei** And, after alh it is quite possible that no 
relation whatever ejdst?^ between the twq qualitioe, because Urn sp€?ci&c gravity 
hi liable to be increased by the presence of various gases, which lessen instead 
of augnn?nting the llluminatiixg jviwer. 

Secmidly^ Br hydb of this city ba« supposed, that tlic olefiant is not only 
the chief illuminatiag ingredient in oil and coal gas, but likewise expresses, by 
its quantity, the exict relation of their illumipating power. He therotoj» 
conceives the illuminating power may be estimated by the ahaorption causal by 
lUloriue in the dark, ile has even compared results drawnin tltis way with 
those puieured by actual measurement of tlie light, omd saya he ha& found 
them to coiTOjJpond very closcdy. 

Jt has been lately proved, however, by Air Dalton, Dr Iteniy' a^€it4iei», 
that, lu^bidcs olefiant, another analogous gas must be pre^t in mlTgos^ oftd 
prol>al>ly in coal-gas also, which is iupeuor to olefiant both in specific grswfity 
and !h lha quantity of avrbon it contains, and therefore mqst certainly supe- 
rior ako in i’impmating powcA We nwy add, that this opinionk ef^tu«% 
substaAtiatodi by our having procured an oil while it contained 

but a small i^ropoitioa of carbonic acid, not exceeding was aever- 

tholess of higher siajcifio gravity than olefiant, or even attnosph^ical air itself 
Now, this new ga^, like the okfiant» h ernidonsed py> chlori^*ia the dark; and, 
consequently, the condensation by^ chlorijtie cannob be always proporfabne^ 
to the illuminating power, unless the two illuminating ingrecHenla ore nL 
ways in the same proportion to one another, or unless there is but one iilumi* 
nating ingredient, not the olefiant, but^ a pcr-curburetted Jiydrogen gas. NeU 
theroftitese positions has been proveth 

But, further, the exti ancous ingredients of oil xaid coal gav ^ ixuiy 

the exprestaicagi, ane, in all iikolihood, not only negktively^ibut positively 
Injurious; thatdSy the iKutninathig ingredients wouW ^to mdiwi Hji^t whhout 
them. Nay, it is even probable, that Ibe loss sustained differs with tktf rela- 
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live pi-opoition of the extrai^eous phases lo ejich other, fiome heiug njore inju- 
rious Uian others ; so that an increase in the quantity of the illuminating in- 
gredients would not only add to the hg|it of that aijditional quantity, but hke- 
wifee dimmish th^ loss occasioned by the coutaminatuig gases. 

These considerjitions led us to doubt strongly the accuracy of J)r ¥} fe’b 
proposed method. But we have said tlwt he mund it to conespond in its re- 
sults with the inferences drawn fiom actual measurement of th\i light. I’or i ta- 
sohs<^ormerly rneutioned, l^owever, his measurements appear to picscnt ini i in- 
dc evidence of their inaccumey ; and certainly o\u own tiUls, though they 
have once or twice agreed with his, do not by tuiy means show the uniloim 
coircspondence for whi^h he contends. On one occasion, when the loss hy the 
aqtiop of chlorine was 14 ami 34, the ijluminating power was as 100 to 233, 
instead of 243. Here the agreement is t||erably close. But, on another oc- 
casion, ivhen thq rolatire coiidensatfon by chlorine was 16 and 16, the illunu- 
nating power w^as only as 106 to 260, instead of 267 ; and age in, when the le- 
lative loss was 13 and 57, the reUtho ilhnmnallng power was onJ> 100 to 22% 
instead of 264. 

There is still a third method, which wms proposed by Dr Henry himself, 
but which is even less accurate t^^an the two foicgoing, and his siine Ikch 
abandoned, we believe, by its ingenious author. It (on^i^ts m detonating the 
gas with ox>gen, and valuing its power of illunniution by the leLUvi quan- 
tity of oxygen that disappear-?. Scveial objections might be statid aguuut 
this plan ; but it will be sufHcient to mention one only. As lu the case ot the 
specific gravity, a certain ratio may exirt between the illuminating power and 
the quantity of oxygen which disappears. But the ratio has nut lx cn dct» i- 
mined by actual measurement? and, at all cvent’>. it is not, as Dr Henry at 
Unit supposed^ a simple one. T or, ui^coidiug to hu own tables, the leJat \ c 
light of two gases having the sjieulic giavitics of 620 and OOb, is onl v to i ; 
while W have found that Count JlumfordS photometei in hcates a proj>oiiion 
ofl to 3. 

At present, therefore, no method is known) for asccitaining the rtlitive 
light of the gases, except by actuql measurement of )t. A plan, indeed, 
has occurred to ourselves, which have the jieculiaJM a<l vantage over 
every other, of fpving accurate indications oven in the haifils of a loin- 
mon workman, and, consequently, of being fit for the c\ t ry-dav use of Has 
Companies. jJut we have not yet finished the observations* on w Inch the 
scale must constructed. It consists in simply burning a jet of a ccitam 
length through Ian aperture of a^given diamett^r, fit om a small gasomttorof 
perfectly steady pressure, and noting tlje expenditure. f5o far as ue have 
hitherto tried, the expenditure willfe a very accurate crltcium of Uic light. 
But the ratio is not a timply inverse one. Thus, when a 4-inch jet lequu-es 
for Us sifp^ri ’twice as much of one gas as of another, the proportional ligl^t 
is not as I to 2^ but’as 1 to 25 fully, in fact, the fiames, though equal in si/e, 
are very dWbrent in brilliancy. As the exact ratio, however, has not been 
dlidnnined by on adequate vadety of experimenls, wo bhall confine our sub- 
sequ^t stafemeuts to^the mulis drawn from direct^ photomfttiical measure- 
ments. 
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The discrepancy that exists among the opiniiiis of various well Ifnown ex- 
perimenters, regarding the relative light of oil and cool gas, is at sight 
quite incomprehensible. We ‘apprehend, however, that the facts mentioned 
in the previous part of this paper, will account satisfactorily for inosl*of tli^em ; 
and we do not doubt they would have’ accounted equally well for all, had the 
partic’i lars of thp exi>eriments been uniformly’ detailed. 

In addition to the remarks formyly made concerning the fallacies wl^h 
arise from the use of 'maccurate photorabters, and likewise fVoin the gsis Mng 
burnt wdth various lengths of name, fa burners of variotis constructions, and 
with glasses of various forms, we shall now add a few obser^^ations on those, 
of equal importance, which proceed from yarjeties in the quality of the 'gases. 

The quality of the gas procure^ from coal and oil varies greatly wdth the 
material, with the mode of applying the heat, with the size and form of the 
retorts, with the period of the process at lyhich it Is collected, and with other 
circumstances, which it is unnecessary to ehumerate. 

The speciiic gravity of coal-gas, such 'as 1% actually made by public compa- 
nies, varies from a little above 400 to 700. That of London is of very infe- 
rior quality. T’he worst we remember to have read of as employed in the 
streets, is tliat with which ISir Bewey made liis experiments at ‘Whitechapel, 
(Annals of Phihmphyy voL vL 404. N. S.) Its density w^as only 407. The gas 
employed by Messrs Phillips and Faraday, was scarcely better, its density being 
420 (/6,). The Westminster coal-gas, as related by Mr Brande, in the Bake- 
rian Lecture for 1020, had a specific gravity of 443, and even the best he ever 
examined did not exceed 404. The worst coal-gas we ever examined at Kdiu- 
burgii w as dIO, and it very rarely fell short of <»00. Dr Henry found, that 
the g^is prepared from the Wigan Cannel coal (which is nearly the same as that 
used here), and dra%vii from the pipes aftei* the retorts had been worked an 
hour, varied fsoui 020 to 650. The co^l-gas of Edinburgh rarely exceeds 620 ; 
but w'e once found it so high as 600. By far tlie greater number of siiecimens 
of Edinburgh gas, therefore, will be found to liave a specific gravity between 
500 and 620- Its mean specific gravity, deduced from*not loss than twenty 
trials, made last autumn, was exactly 6O0. The gas of Glasgow Is generally 
said to be at leasl equal to that of Edinburgh ^ but on what good authority we 
have been unabie to loam. Mr Anderson of Ferth^assiires us, that the sjie- 
cifio gravity ef tlie gas of that city is sq higli as 700 . 

There us evidently/therefore, a great difference in the. quality of coal-gas 
made in ^lifferent places. But, if we may judge frqm otir o;jcn feals with the 
gas of F.dinburgh, and from the data tuniished by various experimenters re- 
garding the specific gravity of the Bondon gas, the quality doess not differ mu<i 
in the same place, or, at least, in the same establishment. „ - 

This fact must lead to the inference, that tlie pracess for the mapu&Cthre 
5f coal-gas is now so thoroughly understood, that the workmen can follow it 
with perfect regularity. It is exceedingly probable, that the n wu^jljtre. of 
coal-gas is Kkewise nearly as perfect as it over will be made, iq nh^ many 
years since it li^s been the object of attention ^long men of and s^ce 

numerous public companies have been stimulated by the spirit of commercial 
rivalry to do their utmost for improving its quality. Many exjxirimehts have 
therefore been made for that end, both by scientific and by practical men ; 
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(Ti 


j»i fuosi^of {ba particulars of its marmBictUro bavo bcea ftct^ 

Uod wifcii great precisjon. The richest uiaterial, the proper form and si*e of 
the retorts, the best method of appl> ing the heat, the due degree of tempera^ 
Uire^ the J)est construcUon of the apparatus for condeUbing the contaminating 
ingredients, have been separately ma<le the subject of long, fircijuent, and most 
careful investigation i and little dlderence of opinion now epusts on "»ny of 

T Hi. t» ^ 

Vbry different is the case ‘with oil-gas» An idea generally prevails, in^ 
d)Ced» among manulatturers, and has ev«»£i been adopted by some men of science^ 
that the quality of oil«gas is joot liable to the same variety as that of coal-gas^ 
This" norion appears to have ori|^nated in the tlint the material has been 
alwa^ pretty nearly the enme* The similarity of the material would natu- 
patihus^ to a uniformity in the quality of the gas In different 
pldce^; and this consideration Is an important one^ in regard to the lelativu 
economy of the two gases 5 because, on account of an unavoidable dlfterence 
of material, the quality of coal-ga% however well made, mid however much 
thi mode of manufac ture may be hereafter improved, must always continue 
veiry It^iffor^nt in difforent places. 

Jlui thfere U aaother cause of variety bebides difference of material, name^ 


ly, yariatiena in the mode of nunufocture 5 and^ contrary t<i the general opi- 
nion) the mode of manufacture ha*! appeared to us both more delicate, and less 
perfo<rtly understood in the case of oil-gas, than in that of coal-gas. That it 
is less petfoctly understood, will appear from the coTibl deration, that no expe- 
rimeniV suSh^tly extensive arid Oc-curate have been hitherto publislicd re- 
garding the? drctntistances in the manufacture of oil-gas, i^hich alter its qua- 
lity,-— thirt almost every point to be attended to in its manufacture, continues 
on that necoimt unsettled^— aitd that great <lifferc«ces jircvail among the pro- 
cesses followed in different places. Wliile the method of making it continues 
thttt>- urisettled^ the quality of the gds must be very precarious, and, conse- 
quently, the whble process will appear to bd one of great nicety. Of this no 
better proof can be finished, than a fact which lias come umler our notice, 
that the gatf made by the satrie workman, under circumstances to all 
appeartoKse thesamsy andr generally of vefy fugh specific gravity,^ was once so 
low a» 77*1- ^ ^ 

these dausea oV variety in the quality of the gas, we believe we may 
likewise add di^rences of material. This drcumstance. Indeed, has little jn- 
fluerice ^ prefont^ and has peritaps even less than is generally imagined. <^aa 
of Veiqi* difforent 'qualities haa been made fiwm whak-otl, cod-oil, palm-oil, 
and Unseed-oiL But oa thes^ oils do not diffor very materially 
fooat olid another chemkial oompomtion^ ife auspect that the gas would be 
near^ from aQ, if thor proa^ was properly adapted to dach. And, 

in jicint of fact, the dii0forences observed among such gases are not nearly so* 
greiMif wbiok among chfTer^t sample^ of gs» made apparently 

th^t methdda 
eddiMwi of 

other Sub^tomces to the olL ^ 

Whalevev weight he attached to these explanations, there eonr he no doubt 
of the foet/that tkoiiMafity of dl-gae does' vary molt of aU 
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proji^Hjrtioiiv indeed^ to the variations in that of col^aa. This 4s evident from 
the toUowlng table. ' • » * 

Gas made witli great care by Br Hecrjr, - • ^ * 4g4 

Ditto, ... .♦ 690 

Ditto, 

Ditto, ftsed by IMr Brands in his eiLperiments, . « « . 700 ^ 

Gas made at Mr Mylne’a Brass-Foundry, Fdinbui^h, and used by Mr 

Leslie in Ms experiments, * . - - • • " • W4 , 

Ditto, ... ... ... - - - 910 

Ditto, ,tf ... ... « • » « 943 

Ditto made from cod-oU, at Taylor and Martjneau’a, - * . 000 

Ditto used by IVfr Dewey in Ms experiments, , - • , 939 

Ditto Messrs l^illips and Faraday, - . * ^ 960 

I’lie worst oiUgas we have examined, - - . - 600 

(ias made at Mr M^lne% from whale-oil, and used in some of our expe- 
riments, 020 

Ditto, ... - - • <, 944 

(ias made from whale-oil, at Mr ltanjcen*s Glass Manufactory, Edin- 
burgh, and used in our expdritpents, . - • 779 

Ditto, . , - - 868 

Ditto, ! - - . - 

The same gjts, after standing a day mov its own volume of frosh-water, 1059 
The lant of these h»is a liighor specific gravity than any oil-gas Mtherto 
noticed publicly* We may mention, that there is no reason for doubting the 
ac. curacy of tlie observation, as it was quite conformable with the resulta ob-* 
ttiineil respecting the expenditure of the ga.s, its iUumiuating power, and the 
diminution St sustained from the action of cJdorinc*. 

While the method of mamriacturing coal-gas is so well understood, and the 
process for utaK mg od-gas so unsettled, awhile the quality of the former la so 
uniform, and that of the Utter so variable, we apprehend it U scarcely time to 
ssy what is their reUtive illuminatJjig power. W hatever we may now $tace„ 
therefore, on this %ui)ject> mu«>t he utiderstood as applying only to gayses of 
certain speclfu^gi-avities, not to oU and coal gas abstractly* 

The following is a table of tlie chief results that Have been liiUterto oh* 
tained on tlih> subject j • 

htr Brande, - • 1 to 2^ Mr Bewey, -- * * ^ t to 30 

MrKielson, - - 1 to 2, or 2^ DrFyfe, - . 1 to IJ 

Measra llcrapath and * Mr LesUe, - « t to i| 

Hootsey, - - 1 to 2 Mr Dalton, 

Messrs Phillips and Mr Bi«;ard% - * 1 to 4 

•p’amday, -• 1 ^ to 3i ^ 

All of these pr<qKUdti<«u? Were procured by pliotometrkal 
wHib the exception of Ricardo^ derived from u 

quimtity of each gas nian!|{f«ku»od by thh London ^ 

ber of lights supplied by them. - ' > f t - 


• • It contained 46 per of gas coiutensibM by cbl(Mnc^ 
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, , No one who has paid a%;ent^on to the sUitemcnts confined ut the 
going ^xiarts of this paper, will Imvoany tlifheuUy in conceiving whence these 
extraordinary discrepancies have originated* 

The results of our experiments have tliffered, of course, with the quality 
of j^he respective gases* When the <nl-ga8 was of inferior, and the coal-gas of 
superior quality^ when» for example, the specific gravity of the foriqer was 
of the latter 0^, the rel^tiviO illuminating power, according to 
§oii!fe of our earliest experiments, (on which, however, do not place mucli 
xelimiit^), was only 100 to ohbut 140* ^‘^IVhen the oil giis was of' the best, and 
the coal-gas of average quality, the specific gravity being 005 and 1110, the 
proportion #as lOO to 260* If the same dhgas was compared with bad coal- 
gi^ suhh as that used by Mr Dowey, and by Messrs Phillip and Faraday, 
the sperific gmvity of winch did not much exceed 400, the proportion would 
probabl^'^ be so, Jijgh as one tp four^ 

*The following Is a dehuled account of the cxjierirncnts on which wc are 
dispose to place the greatest reliaucc^ The iitst series vras made a few 
ago, a time .wheu wewere fully acquainted’ with all tlie circumstances which 
a0ect,thp light* A,64uoh jet of coal-gas burnt through an aperture a 2otlj of 
an inch in diameter, w-as comimred with a d-^nch je!> of oij-gas, burnt through 
an aperture of it 45th of an iiichi tlie siidRfic gravities being 576 and 010. In 
one fcxperimcnt,. the distances on Count llumfoiTrs photometer were 045 in- 
ches for the coal-gas, an<l ibr the oiiigas ; while the 1 Otb part of a cubic 
foot of the former was consumed in 367 seconds,' and of the latter in 065. The 
result gives a profwrtiott of 100 : 218*6. In another, experiment, the ilistan- 
ces were 624 for the coal-gas, and 67 J for theoii-gas, end the cimsumptlon 355 
and 605, from Which a proportion is procured of 100 to 2234. 

The experiments ivere performed in like manner with Argand burners, that 
for coal-gas having 14 holes a 32d of an inch in diametei'*, on a circle ol‘ j'»,vth 
radius, and that for oil-gsis having 28 holes of a 50tb on the same circle. The 
coal-gas flame w^s fully gj in height, the oil-gas flame 24, being the most favour- 
able elevations for such burners. In the jSrst experiment, the distances were 62 
for the coal-gas, and 76 for the bil-gasj and a 5tli of a cubic foot of th e fomv?r was 
consumed in 212 seconds, a^d of the latter in 314. The proportional light, as 
calculated fremi these numbers, is 100 to 223, This experiment was rej^eated 
tn the follow lug man ner. The former. iKstances being v^ed,, and t h e ligh t s 

exfinguishech tho flame of the coal-gas buriiei’ was kindled again, and Jidjusted, 
so that' the^expetiditure was exactly the same as before, and the flame of the 
oil-gas burner was then regtil;^ted, so that the shadows were alike. The re- 
spect^V^^ elevationa of tl^ flames provedUb be the .same as before, and the ex- 
pendj^res were and 307"!* Thei^e data give a proportion of 100 to 217. 
The ixj^ahofthc faurexp^iiments i^^ 1 to 24 nearly* 

^ibfdsspr pKotometer gave#^ropor somewhat higher, tn the flmt 
experimmU with the Ar^itd it :^ll If degrees at the distance of 64 

inchesifrbm the eehtre Of tile eoal^ flame ; in the second ex|>eriment with 

thb saipe bumet^,»it^fe|i 27 deg*^ at the same distance from the middle of the 

Plasgow Burner, No. 2. 
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^/iUgas, fkiue, 'iWog the meaa relative expenc^ure 212 to 311, the propor- 
tional light by this method is lOt) to 233# The pioport'on obtained tfy Pro- 
fessor lioslic (Cotf/-GVw Cmnpanifs liepckt^ t^h July 1824,) is only 100 to 150** 
As he has not given all the })articulars of his experiments, it is impassible to 
say precisely what is the cause of this low result. We have found, however, that 
tlie i)uruer he used in the first cqiuparativo experiment, while it is a very ifex- 
eelleat^urner fo!* coal-gas, burns good, oil-*gas at a loss of 13 per cent, of ^be 
Uglit. Parther, Mr X^eslie mentions, that he procured uil-ga^ of three ditfe- 
rent specific gravities, b74, 310, and 043< but be iniiitif to state dbtinctly 
which of them he use<l in the experiments he publishes. Now, in the afore- 
said burner, the exj>emUture with his gas was a foot in 33 mihufces; while we 
find that, when the specific gmvity is 310, the <s»pendlture with that Immfer 
do{?3 pot exceed a foot in 46 minutesb Nay, thisV only when the flatne is 
nearly 3 inches tall, which is an elevation considerably greater than that univer- 
sally omphiycd here af the time Mr I^sUe mode hiiS experiments, and therefore 
probably greater than he would think of using. Hence, the gas he employed 
must have been of low specific gravity ; most likely, indeed, it was that 8i>eci- 
mcn which luul a specidc gravity of 810,^ If we correct these probable errors, 
tiic proportional illuminating |K}wer becouies, instead of 2 to 3, 15 to 29.7. 
Again, if he really used an oil-gas of this low specitic gmvHy, as apjiears to us 
very likely, ho must have found, that, with a gas of average quality, such as 


The instrument we used was that of the Astronomical Institution. As 
ihc, Ueport referred to in the text cannot now he easiry jn-ochred, the fbllow- 
ing extracts are I’cprhited from it ; , ^ 

A small quantity of dil-gas, procined for fbe exj^erinients, I found to 
have the speciHc grn'nty of only t»7l, not greater indeed tlian that of your 
coal-gas, when maiEj from the best coal. The oil-gas, ho-wever, fuxnlshtri. by 
IVIr Jilylnu, manufactured on a small ec^e,>and apparently with great c^, at 
liis works, was iJlateriiilly denser, .being as ^h 2 gh as 343, though m a former 
occasion I found it U> b<? only 810.^’ 

T’lie Illuminating powers of the tw^o gases were measured vvith great accviracy, 
by the applicallon oi’ my photometer, wdiich 1 had ’somewhat taodified, to ex- 
clude c^ery irrogul^ innuence of peat. The plications were steady and easily 
noto«i, nor oouhl the judgment of the observer be liable, as in other cases, to 
any of indecision*’ ' It hence apf/eai'S to be j^certained, that» with 

th.i same burner, the j>owcrj^ of illumination of ditforent gasfejsvaThl of thfe sahi'q 
ill (iidl-rcut ’'states, are very, nes^triy proportional to their densities. The 
saiiK* Weight of of any kind glvc,s out the same quantity of light ; but if 
equal bulks bo taken, the ilhiminaling powers iblIo>v fche ratio their densi- 
ties. But the quantity of light emitted is not ’.mihrmly proportional to the 
meas ure of tjm gas oxpeiulcd. A certuiu burner, tor' instance, was observed to^ 
produce double the illuminai iug, ellcct, thmigh it am$up>ed onfy one-holf xmwe 
of either specie's of gasi. With aV I. of the oil-gas burner, the relative iliumh * 
iiaiing power of Mr Mylnc’s oif-gas to that of your feoal-gas, was found to 
h‘ Ux L But a cubic ibot of the ihitxfer hffiM 33 minutes, while a ciubic'fhot Of 
the coal-gas was spenf in ,301 minutes. ^ Tl>e relative vplunies consumed' 
hence, in the space of an hour, tJp Ihe ratioof 

fore, while 5 cubic il'k of coat-gas give 5 degt'ces or light, 4 cubic the 

oilvgas give % degrees ; that, Is, M kjital vofimies; the iUuminatmg the 

oil to the coal gas ?s ,a^ 3 The same conclusion was obtoiaed on passing 

those sevcral gases succoss5a"cly through the Arrniud coal-gas burper. No. 2.” 

• Thus the illumination of oil-gavS is actually less tlum one-half of what 
has bcoil currently aswserted.’’ ' ^ ' 
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aia, thcftctaaf light, with that of cdal^gas, in tho ftame way m In the 

O^tperiinont alktded tti>, would have exi^eedcd 0 to 0# which wat the jirciwrtion 
ht pxocfairod^ A very alight additional comctipn on this account, would give 
exactly the proportion assigned by us above. 

The condensation causi^ by chlorine in the coal and dil gas used m our last 
expetimeny, ^as 10 and 3?, This hmthod of esiimaiing the illuminatitig 
pCi^r hr therefore ih the present instam^ erroneous. 

^ The nnly other h^qpentoonts we iihsdl meixtiosni were mede kst Qctober, at 
a, time when we wefe^not stdl^dently vb^punted with the circumstances which 
modffy tbe It^t of the gasea, Although not strictly tonect, therefore, in 
some partieuws, they Witt noveitbeless give a good approadmative result. 
The s^!0!c gratities of the gases wei^e 1110 and 605, and the condensation by 
cillnnne 40 mid 16. A Ofholed ceal^gas ham^t (Iklin, Ko» h} with a 3dnch 
0ain% oonsutning a 10^ of 4 cubic in 186 seconds^ was compared with a 1 5. 
holed oit-gas bpmet, having a flame of 2^ inches, and con<aiming a 10th of a 
foot in 375 second^* iL^'ho ^stances were 56 for the coal*gas, and 61 { fbr the 
oil-gaS. These data give a projwrtiojii of 100 to 243. A JO-holcd coabgas 
bhriter (1Sthid« a) wl^ a 3-inch flame, consuming 4 lotli of a foot in 120 
Seconds, wm^ chiupafed with a SO^hdud ott-gas burner, having a flame of 2| 
inches, and consumings lOih of aflmtin 215 toonds. The distances yxere 
50 ind 074 ; 4ttd the proportional light is therefore 100 to 200. Tn these two 
experiments, the cosd-gas burners were not of the best constnu'tion ; but, on 
the othet Band, the flames of the oil-gas burner were ntot at the most favour- 
able i^evation. The mean of the two observations or the proportion of 100 
to S^A k probaWy very near, and certainly not beyond, the truth. 

On tho subject of comparaiire experiments regarding the illimiinating 
power of the gaaea, we have only farther to renwwk, thiit the easust and most 
correct lUdde of maliifg them, is by using jets of a re^iUted length. It ap- 
pears from of our experiments fOfmerly notice^ that all UluminaUng 
gases giye nearly the same additional light, by combining Ihtir jots in propoi 
Aigand bwners. Consequently, the proportion that bold^ in the ca^e of ^its 
wifi apply Cquafiy well to Arg^nd burners. Now, experiments with the for- 
^ dier hte not li^lc to $0 ihony feiUacies aa those idade witli \he latter. Tn foot, 
we havh oflly to htteitd to the diameter the boles, the lengtfu of the flames, 
the ateadhi€»*<^i^ ®b the gasometer, and the accmqte measurement 

of the Cixi^diture, and adjusting of the shadows. 

Webaw&.now «oiicluded ^ J^cceunt our experiiueBts, itc- 
cdrdffil; to tbte^kn iaid down a, tW Boout^opemeut of the pa- 
peri our kitentjop to make anj remarks 

m the ralatx#^ advanta^ of the two g^nca, m a general point of 
• viftn < But ail tIio<^jeklt: haa latd^ le4 to a king parliamentary 
'<4i»r«BHgatiD%'' im .vary erroneooa potions prev ail on aiane 
npatarawl:^' hs/ee oh|;aged a share of our attention, it may be 
ndl to notice it htiefly. / 

< j|iie«ti(m<of the relative advanti^ies d and coal gas re- 
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solves itself into two : the 6n>t r^arls theif relative economy ; 
the second thrir comparative utUity> 

1. Before we can determine their relative economy^ it « rfe- 
t]uisitc to settle their average quality. Taking thehr specific 
gravity as the ground of comptuison, we aj[q)rchend tltat» i<t 
small towns* where the cann«^ oo^ can bo bad at a low 
coal gas companies may be able to tnanofacture a gas of the 
density of 700. In larger cffics, sodfi as Glasgow and Bdin^' 
burgh, where coal of every kind is dearer, and the cannel coal 
cannot easily be ptttcured in snfiicient quantity, the average 
specific gravity of the gas %vil! not exceed 600. And, in such a 
town as London, where the csuinel c6^ can scarcely be procured 
at all, the average specific gravity will not exceed 450. 

The average ^leetfio gravity of cnl^s should eventu^y be 
the same every where. It is difficult toasoertain what the average 
is at present, as made by large establidnnentst but there is no aib- 
stantial cause why it should fail short of 920. We have asagned 
.strong reasons, however, for believingthat it mnst be soon improved 
consideraldy. This improvement^ indeed, may be no great gaht t 
for the question will theft occur, whether it can be effected 
without diminishing tlm quantity of gas in .the tmme propordon 
with its increase in qxiality. It is generally supposed, that an 
improvement in the quality of oii-gna is neceseaiily attended by 
a loss In quantity ; but, SO for as can be disooveied^ this idea 
rests on experiments peatfesmed by optaatives only, whose 
tliority we are satisfied, from repeated, observation, cart Iqr no 
means b$ relidd mi. . If charcoal is UifL m tbe retorts at the end 
of each chllrge, it is clear that the gas may Jbe improved by the 
addition of <011 this charcoal, without any dindnutimi in qwuiU^t 
for, if it be added to the light carbutetted hydtogen, which gives 
little light, so as to convert It into the td^iant g^is, which is 
powerfully illuminating, the ehtmge^ it is well kaowtb will take 
place wfithout teay aUcradoa in vditme. On the other'hond, if 
gotxi oil-gas be exposed io a high temperature, k k partly de- 
composed, and efepoates some its cWooni. Part of tlm oie. 
fisrit becomes earburetted hydtugen, and wkhoiit any 
inercasc In vtjnme ; tor the volume is not increased up^em it is 
resolved into chfercoal and Hydrogmi. Hence a bad gas may be 
made from oil, which shall not exceed in quaitUty dm gimd gas 
of Taylor nhd Afartmeatt. And, io pciat feet, we bifve save.’ 
* ' c2 
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ral times found, when thi{ iietorts were choked with charcoal, and 
the sp&ific gravit}fcof the gas was only 660, that the quantity fell 
short of 100 cubic feet per gallon, which is said to be about the ave« 
rage produce when the gas is good. When oikgas has a specific 
gravity of 910, charcoal is still found in tlie retorts. It may 
therefore be improved by the adc^jltion of all this charcoal, and 
still retiuTi its volume. Besides, it may be possible to improve it 
hy the additiem of charcoal fronf other sources. Hence, while 
we at present assign to oil^gas the average specific gravity of 
95J0, we cannot help anticipating a considerable iinproveiiient, 
and pointive gain. 

From what haa been said of the average quality of coal-gas 
in different quarters of the kingdom, it is clear that the question 
of its economy, compared with oil-gus, can be only answered 
relatively. In Edinburgh and Glasgow, where coal is mode- 
rately dieap, and coal-gas of good quality, oil-gas must be 
S4)inewhat dearer ; in London, where the coal is dear, and the 
gas bad, oil-gas should be }>ositivcly cheaper ; and in other 
places tile two will be nearly the same in price. This statement 
is, of course, drawn from our own experiments on their illumi* 
nating powder, coupled witli the well-known computations of Ac- 
cum, Peckston, Ricardo, and others, regarding their relative cost* 

The second element in the question of tlieir relative advan- 
tages, is their comparative utility. It i§ certain that, whatever 
ditference may exist between them in this resj^ect mu>st be in fa- 
vour of oil-gas. 

In the first place, tiie quality of the light is superior, it is 
whiter, an<l has a, peculiar sparkling appearance, 'superior to 
that of coal-gas. It is therefore a more beautiful iight, fitter 
for the artificial illumination of colours, and not liable to give 
the human countenance that unpleasant sallow ap{XJarai>cc which 
every one has obseiwed to be cair^d by coal-gas. 

An objection has been urged to the employment of gas tii 
general, thai it has a disagreeable odour. This objection does 
not apply at all, unless the gas is unconsumed ; for neither oil 
nor even coal gas, so far at least as our obsciwation goes, emits 
any odou.r, if properly burnt But if they escape, ami mix with, 
the air, th<5ir presence is then readily detected by the sinelh 
The odour of cihgas is pirrely einpyrcumaiic, but quite, dis- 
tinct ; Wjs have pc^sessed occasional specimens>* which had 
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fkint smell, but we never found it altogether inodorous/ Tfhe 
best oibgas appears to have the least smell. The odour of OoaU 
gas is of a mixed kind, being in part empyreuniatic likb oil-gas^ ^ 
and partly of an exceedingly offensive nature, like that of sul- 
phuretted hydrogen. In I?digburgh coal-gas we have gene^JJy 
observ^ed the eni^yreuina alone ; but frequently the other is per^ 
ceptible also, and sometimes it*j[)revails to an insufferable degree^. 

The most serious objection to coal-gas arises from the pre- 
sence of impurities. These are^ a black matter like tar, and 
compounds of sulphur, — ^all derived from the coal itself, and 
therefore necessarily present originally in every description of 
cx)al-gas. Without purification, therefore, coal-gas could scarcely 
be used at all ; and it becomes a question of importance to deteiv 
mine, whether or not the noxious ingredients may be wholly re- 
moved from it. The greater part of the tar is deposited at the 
works in the proper vessels, but a minute portion does common- 
ly pass over with the gas. It tends to clog the apertures of the 
burner, and of course soils substances upon which it is deposited. 
In common shops, whei'e a free current of air is preserved, the' 
effect is hardly noticed ; but w'c suspect that a part of the in- 
convenience found by jewellers to attend the use of coal-gas 
arises from this cause. 

The most formidable of the comjx)undsof sulphur, present. in 
coal-gas, is sulphuretted hydrogen. The presence of this gas is 
hurtful in two ways. If it escape unburnt, it offends by 
its ^insupportable odour, and attacks silver, and paint, with 
great readRiess. When consumed, it ibrms ^sulphurous and sul- 
phuric acicls, which may injure the health, if habitually in- 
spired, and act chemically on various substances, m on iron and 
steel. Hence the necessity of removing it entirely from coal 
On this subject two important? questions naturally occur^ to both 
of which we can give a decisive answer* Can sulpburej:ted 
hydrogen be wholly separated from coal-gas ?, and, when it 
is removed, Can coal-gas regarded as perfectly free of ? 

We are satisfied that sulphuretted hydrogen 
removed ; foi^ we have repeatedly examined the Bdinh^rgh coal-^ 

‘ gas by the most delicate tests, without detecting a trace of it 
Of pourse we do not vouch that it is always equally pure, be- 
cause the leasUneglect, on the part of the workmen, mitst inevi-^. 

• tably cause some sulphuretted hydrogen to escape into the pipea> 
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U b equally certain, however, that eoal-ga<i, when completely 
free qfcauli^Uretted hydrqga^) etUl eontama sulphur. On bum- 
a amid} jet of cond gas, free from sulphiirelted hydrogen, so 
as to ccdlect the fluid formed during the combustion, the ] 're- 
sets of aulpburie aad was uniformly detected. deftion!>traUng 
fho eSdstenoe of some compound of sulphur. What that com- 
pound is, has not*yet been asceflainedj but from itt peculiar 
unpleasant odour, and tlw circumstances under which it is ge- 
nerated, the sulphur is most probably in combinatiou wUh cai- 
boo, mther in tlie form of the volatile liquid, sulphuret of car- 
bon, as Mr Brand© conjectures, or, wlmt is perhap more Uivcly, 
as a gaseous ccanpoond, contaimng a less proporbou of sulphur 
than exists in that liquid. 

In whatever state of combinatioD the sulphur n.ay be, it docs 
not aflect the salts of lead like sulphuretted hydrogen ; nor does 
it qct so readily, if at all, on polished silver and gold. Hence 
the gas which contmns only tliis impurity, will be lees lujn 
rious, when any of it escapes uuburnt, than such as coiit.iiiii» 
sulphuretted hydrogen : but »nce it uniformly yields acid va- 
ppum during its combustion, one part of the ol\)ectton rcmaitis 
in full force. 

These various objections, whatever weight tlicy may have, ap- 
ply to Qoal-gas only. 


APPENDIX. 

tin die •xpedawnt vUli fire-light on photomAer, the number 

hepn insfiverteaUy sylutitwti^ for 12*, the effect of an Aigand oil-lamj, 
oD the {ibotometer at the distance of 61 inches ; and, therefore, the fight of 
the fire, accoidiiig to the photometer, U only 1 1 times, instead of 40 times, 
that of the 

tfglffiaaj lidw this cqiportuaity of meatiomng, that we have lately per- 
fbitaed an expeiimeat which atrv&gdHms hdH more what we have regard, 
ip^th^&^poesildlify of pmilylng the thenaometric photometer to the moo- 
Qiremant of tights ffiidkmig in coloar. It is well kaowa that coal and oil 
gas Wa Widi^a hhie fttme when idngted with atmoeidierieBl ido. We hove 
ftniHidjthirtaniixmraof eqimlpaiis^ air and gas, about 760 in specific gra- 
1 ^, wilt hunt tn that^htfigow burner, Ka. 2. with a fiemeoffi} inches, nearly 
aU,yiUb,tbedps<Hjlyof.^^jeUheiiig white. Atthe diftaneeof fiiincbes&om 
tl^ flame, thp photofliefrar of the Astronomical InatiWtioh intliehted staadfly 
h*, wmSe, at the same distance frdm a tallow capdio, it indicated only 2*. £8- 
the ceahflfamilaaliiig power as in dm experiment with the fire-light, 
theMtedVediattnceawseKia Ihihetfrotatfa^eandi^ anfl f^mt theutmoatfor 
tUi^ueftlme. Hence the real fight of the latux is only a 26tti part of that 
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of the former; while, according to profeswor I^eslle^s photometer^ it is 2i 
tLme 9 greeter. * « ^ 

iVbto^lPhc reader wOl please correct, in the list of the illumioatii^ powers of 
the gases* at the bottcnn of p. 31*, that of Me^isrs Herapath andRootsoj, therq 
stated as 1 : 2 ; but which, from their printed evidence befbre the House of 
Comiwons, just communicated to i;s, is 1 : 2,4. 



Artt, II . — A Table of the Geographical Portions <f several ^ 


Places in Jndia.^ By James FiiANKtiu, Captuin of the ' 
Bengal Cavalry, apj late Assistant Quarter-Mabter G^inerat 
of the Bengal Army. 


The followiug Table of geographical positions, consists prin- 
cipally of places situated in Bundelcund between the Jumna and 


Nermadah Rivers. 


The Latitudes were all obtained from actual observations 


either of meridional altitudes of the sun, or, when diat object 
could not be observed, of one or more stars, taken by the me- 
thod of reflection with a se^ttant of nine inches radius; and it 
was my practice always to use a chronometer in taking them, 
with a view of obtaining as many altitudes as I could get on 
both sides of the meridian within ten ortwch'e minutes of the time 


of transit, noting the times of each; from which, the meridional al- 
titude being readily made out, I usually had a of several 

to compare with the observed altitude ; and if the calculated 
aud observed altitudes agreed within two or three seconds, which 
wa« generally the case, I adopteii a tncan of the whole for the 
meridional altitude. This measure, I am persuaded, contri- 
bated to accuracy, and was capable c'»‘ being proved, because 
the results formed a part of Uie probationary operations of at* 
extensive survey, the natuie of which was fully adequate to tbq 
detection of any sensible error. The refraction was invariably 
reduced fo the state of the atmosphere. ^ * 

The L(»)gjtud.es, except ip the instances of tjie chief 
•which were essential to be a«;ertained with great accuracy, sqpb 
as Calple, Kdtch, &c. were taken from protraction, in prefet 
rence to the approximations of actual observation; because, atthfe 
places above mentioned, the actual observations were made with 
scrupulous exactness, by lauUipUed ob^vadons of the eclipses 
of ’Jupiter's first and second satellites, by tire b«ginaiag.and end 
of a solar, ecl^ise, by tranats and meridional altitudes of the 
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and by lunar dislatK^esi ; and as th^j result of these obser- 
vatons cortesponded closely with that obtained by triangulaiion, 
it follotvs of coursev that the relative positions of all the places 
(baying been d<jtermioed by Uie saipe series of triangles) are in 
perfect coincidence with those of the chief points, ^and I have 
Uiej^efore tliougbt it imre practi^ly useful to lake the results 
of the protraction ih preference {0 the approiimatious* 

Having spoken of. the survey, of‘ which these observations 
farmed a part, perhaps it will lie necessary to oifcr a brief 
summary of its progress; but it would be foreign to the de- 
sigii of this paper, to enter into, any very lengthened detail 
of the operations. I shall therefore merely observe, that its 
character consisted in the extension of an uninterrupted se- 
ries of primary and secondary triangulation, commencing from 
a base line of 11 miles 6 furlongs Jind S18 yards in extent, 
which was measured with the greatest care xmd precision, and 
reduced to the level of the sea ; and terminating with a base 
of verification of 0 miles 2 furlongs and 210 yards, Tneasured 
witli the same scrupulous exactness. Intermediately, as op- 
portunities offered^ base lines of smaller extent were measured 
for the purpose of plx^bation, or for the detection and correction 
of incipient error, and, in this manner, aided by daily astro- 
notnical obJ^rvations, a complete series of triangles was con- 
duct^l from 81^.26' 45" K. Long, and 25" 8' 30" N. Lat., to 
77" 01' 2S" E. Ijong. and 25" 30' 5" N. Lat , mchuling in depth 
the paralleb of 24" S' 0" and 26" 38' 0", and comprising an a/ea 
of 18^000 square , 

secondary trfengulatmn formed the net- work of the above 
process; and was necessarily connected with, and depemk^nt 
upoti) the points established by the primary triangles. WltJi 
this series the ai^tronomicab absorv^ttmis . are more immediately 
connected, andothe geographical positions of the places con- 
tain^ ipJ doilbU^s as accurate tns the positions of 

the points fesoot .whence they Wew determined ; for the sides of 
these secondary triangless were regtil&d so as to enable the sur- 
veyor to have a the area, and whilst nothing 

doilid escape observatiort, every object was Withlii fl>c cap/acity 
of the angles which determined its |)ositmn. 

.The instruments used thebcdlrion iponsisted of a theodo- 
lite ^radbated sox- 
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Unts of 9 inches ratlins, shewitig, by rcnocllon, to S'" ; a SJ feet 
achromatic refracting telescope by Doilonil, whose highest jlowet^ 
was 180 ; and a good chronometer by Pennington. 

TABLE. 
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Latitude. Longitude. 


""urfeeii, 
*peY^^ :• 

DoKni^ 

Mowotand, 

Jeit{)0re) 

Ditto^ , 

Morm, 

Bttdrvara^ 

Ijew% 

ButwaT) ^ • 
Rodi, % 
Tikoreafaf 
Joorun^ 

Ditto, 

Ajnur, 

Didorsk 

Ptinwarit 
Notifgong, 
Naterruy 
Oooral^ . - 

MuUar^ 
Chatterpre, 
IMtto, ^ - 
Ditto, \ 
Bebaii, ' - 

Cunc^abj « 
Ditto, 
Murwajn, 
Derwar, 
I«ttov 
Boojmtnrel, 
Kekpora* • 

ft«i„ < . 

C^ow]^, 

Foptttooafa, 

Lucliowa, 

Hybetpora^ 

Ditto, 


25 

46 

45 N 

25 

40 

54 

25 

24 

15 

25 

17 

30 

25 

U 

55 

25 

8 

25 1 


7d 30 53 
n 33 50 
n 42 30 
70 40 30 
70 80 20 
70 30 5 
79 35 83 
70 34 55 

70 32 25 

79 35 35 
79 37 40 
70 37,40 
70 20 10 
70 24 35 
79 25 15 

79 22 0 

79 28 50 
70 21 30 
79 20 20 
79 20 55 
79 30 45 
79 38 10 
79 39 0 

79 33 60 

79 20 0 
79 22 15 


24 58 50 
34 53 20 
24 54 50 


PtACK. 


BtHpore, 4^ 
l^aloai, 

KeYTi, . 

Dohurra^ 

Kerwara, - 

Motao, » 

Furra, 

ICuchovyrra, 

Choomra, 

Kunja, 

Hm^seah hil), 

^ankreo, . - 

(rokare; 

Cliecara, 

BeerW, 

D^rljetpora, 

BurgOBR, - 

Kalarr, 

Gurwye Fort, 

Budrwara, 

Fahra, 

Toaka, 

tleraker, 

Choora, 

Btalia, 

Faulee, 

Magrole, 

Bugolira, 

Dumr»is, 

llaypore, 

Jiigrtypere, 

Durmpora, 

Sirsa, 

tJtterchulla, 

Sutempore, 

iDewunpore, 

iGaixulapare, 





Knoah Fort, 
Ecko, 

JuggermanL ) 
pore Fort, j 


20 10 29 


20 20 50 
26 25 ' 2 
20 28 13 
26 31 7 


pore Fort, j 
Sindous Fort, 
Hunmuntpore > 

4S ■ ^ 

Bmdti^a F!ort, 

Selie^o I'oyt, ; 

Omerup Fpyt, ! " K6 20 54 
Koprsen^ ^ * 

Bdng^a,' ^ , 



Longitude. 


79 38 25 E 
79 31 35 
79 31 40 
23 30 
79 20 15 
79 15 10 
79 15 25 


79 

9 

35 

79 

5 

iO 

79 

8 

15 

79 

6 

?o 

79 

9 

45 

79 

12 

50 

79 

5 

0 

79 

12 

0 

79 

7 

0 

79 

2 

40 

79 

10 

25 

79 

7 

35 

79 

14 

30 

79 

27 

45 

79 

20 

5 


78 60 13 


79 H 5 


79 16 45 

79 17 15 
79 12 55- 
79*15 30 
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JU^tude» 1 l^onp^ude. jj 


Longitude. 


liinaroo, 
Aite Fort, 
Biilao, 
Aineeta, 
Sonao, 


25 

64 

32 

26 

53 

46 

25 

56. 

15 

26 

66 

42 

26 

0 

20 


l\'har^i)g Fort, 


Sohra Hill, the 
peak, 

IMote Fort, 


More Hill, the 


breatl^amroiie 

Fort, 

Kururi Fort, 


Pipro^«^ncah| 


Kundhoit' 

PulleJbluFort, 


79 15 5B 
79 il 40 
79 9 30 
79 11 0 
79 3 40, 
79 3 ^ 
79 5 53 

79 39 25 

79 1 40 
73 67 20 
79 1 10 
i79 6 30 
70 30 0 

70 35 65 

78 34 33 
7« 40 25 

70 47 10 

78 40 50 
70 51 30 
70 51 0 
70 44 30 
78 49 55 
78 33 45 
78 39 5 
78 44 5 

78 30 50 
78 31 50 


78 24 55 

78 8 30 

77 59 5 

78 14 25 

78 8 5 
25 23 24 178 2 25 
77 59 0 

77 60 45 

78 2 55| 


25 10 40 


25 2 30 


Great Karree 


reary Fort, 


Goahra Fort, 


Calpee Fort, 


24 58. 42 
^5 5 45 
23 10 42 
2^ 10 45 


24 

50 

14 

24 

51 

14 

24 

61 

60 

24 

37 

50 

24 

46 

4 

24 

30 

50 

24 

30 

40 

24 

34 

35 

24 

42 

2 

24 

41 

58 

24 

49 

0 

U 

53 

15 

H 

50 

15 

20 

8 

8 

20 

8 

11 

20 

8 

0 

20 

8 

10 


Scelofte Fort 
lleherwafo, 


Mulhara v ori, 
Dergoiig FortJ 
^tahobkaut^ 


UsSEla 


Gwalior Fort, 


79 7 10 
78 .49 40 

78 dti 30 

78 37 40 
78 49 0 
78 39 45 
78 61 6 

78 51 5 

79 2 10 
79 6 16 
79 OSO 


■MiVrWTH I 


24 40 16 
24 41 12 
24 27 

24 22 51 

25 22 30 
24 34 0 

24 20 49 

25 20 28 

25 5 3 

26 14 2 




25 31 2 


79 

4 

0 

79 

9 

30 

7« 

21 

30 

79 

24 

40 

7i) 

24 

10 

79 

31 

0 

79 

42 

30 

79 

28 

0 

79 

19 

55 

79 

12 

5 

79 

33 

0 

79 

40 

45 

79 

48 

30 

79 

48 

10 

79 

60 

,30 

79 

81 

10 

79 

17 

40 

79 

16 

35 

(79 

22 

15 

'79 

19 

25 

78 

4 

60 

79 

29 

40 
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1817, 

Hay 16» 


June 4L 
June 6, 
Jun^27* 
June20» 


im, 

July 12. 


July 27- 

Aug. 4. 


, ^ Ohervati4yi:fsJbr Longitude, 

Observed heg^umrig of Solar Kdipsc at n‘' 10' lO'O 
A.fM. and end of ditto at 2*^ 30' 574" Appa- yL&nffUude^ 
rent Time* I,»atit'ude of tbe place of observa* I 

tion, J 

M.Time 
atpkceofj 
obtm*va- 

Ob the sSamc sput as above, observed emersion of tibn. 
Jupiter’s 1st satellite v^ltb a Oollond's 34 feet 

refractor, power 130, weather clear, 

On ssune spot, objserved emersion of *Tupiter’s Ut 
sateBUb, lidtU a Bolload^s 34 fbet refractor, 

power 130, weather moderate,....* 

Oh same spot, apd with the sanie telescope, ob- 
served the emersion of Jupiter’s Ut satellite, 

weather clear, 

On same spot, and with the same telescojw?, ob-| 
serve^l the emersion of Jupiter's 1st satellite, 
weather a little cloudy, 


Lmgiludit, 
/ // 
5 17 64 


13 .19 32 


Oh same spot, and witli another telesiiope, though 
a BoUdiid’s 34 feet refractor, observed immer- 
sion of Jupiter’s 1st satellite, w^eather verv 
clear and fivourable, observation pertectly df- 

stinct, 

On same spot, and with the same telescope asj 
above, observed immersion of .Jupiter’s 2d sa. 

tellite, weather clear and favoumble......... 

On same spot, and with the same telescope asl 
above, observed immersion of Jupiter’s Ut sa * 
telilte, 

Mkan Lokuitupe,. 5.l7.r)(j.€J, or 79“ 


a 16 


7 36 62 


13 21 10 


7 50 1 


3 50 .30 


U 61 43! 


u 

M. Time 
atGreen- 
wklf. 

li. f 

7 60 19 


2 18 66 


a 3 14 


5 32 0 


a 21 86 


3 30 37 


8 33 .57 


5 17 SO 
5 17 67 
5 17 6(f 

5 18 1 

6 17 66 

6 17 50 

5 17 69 
29' 13" 


The above observations for longitude were made at ray Bunga- 
low, in Lat S5° SV ST' N., bearing N. 50° W., and exactlj;4^ 
furlongs, or 990 yards, distant from the centre oflhe village of 
Keitcb. If, therefore, 26'" is added for the raeridiau of the vil- 
lage, the longitude of Keitch will be 79° 29' 39" E., thus ob- 
tained from astronomical observation ; and the result of the tri- 
gonometrical ^"operations brings it ^ out 79° 29' 40" E., differing 
only one second. . , , 

J could subjoin many other observations for longitude, which 
approxiiinale very closely to the results obtained by triangula- - 
tion ; but, as the position of every place mentioned in the above 
Table was determined by the same series of operations, it would 
be 'encumbering your valuable pages to no u^ful purpose, par- 
, ticularly as the results of the protraction already given opposite 
to each, are undoubtedly more accurate. 
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Ajrr. III.-— Essay on the Composition of ihe^ Ancient Earths 
en Vases^ commonly known by the name of Etruscafir JEtead 
before the Royal Society of Gottingen. By Professor Hatts- 
MAitx. Cuficluded from Vol. XII. p. SffS. 

SECTION II. Of the Composition of Fa^es, ammonly cailecl 
Etruscan, in detaiL 

1. Qualities of the Materials, — The vases described in 
the preceding section are formed of a fine clay, which is impreg.. 
nated with iron, and conscc}uently reddens more or less by the 
action of fire, but whose qualities difler in the diflierent varieties 
of those vases. 

The finer substance of the better sort of painted vase^ is 
that of which the vases with a simple black coating, or those en- 
tirely black, are composed, the specific gravity being in propor- 
tion to the degree of fineness. The whole of these vases are 
indeed very light, but more especially the finest kinds ; and in 
them also there is considerable difference with regard to this 
quality. The vases of Nola seem to exceed the rest in ligbt-p 
ness; and by this generai quality in fact, the truly antique 
vases may r^dily be distinguished from all imitations of them. 
Certain differences arc also to be observed in the colour of 
the materials. In the more valuable kinds, it sometimes a|>- 
proaches to bgck-red, but its most common tint is yellowish- 
red. In tlje coarser kinds, the colour of the clay is usually 
paler than in those of finer texture. « 

I cannot, however, agree wiili those who are of opinion that 
a red pigment has been added, in order to increase the intensity 
of the colour ^ ; for this reason, that tlic internal colour of the 
mass agrees perfectly with tlrat usually observed, in ferruginous 
clay that has undergone the process of roasting, aiid the frac- 
ture surface fexbibits ho inequalities in regard to colour. ' ■ 

In the finer irhses there are no heterogeneous parts, nof is any 
admixture, as of sandj for example, observable. ' Tha'y have 

•^Antiquites Gaulolses et Romaines, j^r C. I8h7, p. i37. 
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been mannfactured either of day in tl}e natural state, if it had 
been pure, or carefully prepared by M'ashing. 

The colour of those vases which are decidedly black, has, 
trithont doubt, beeft produced by tlie admixture of some black 
subt^taUce, and not by the natural colour of tlie clay, .or by the 
action of vapours. Upon accurate examination, yellowish par- 
tide^ leather with small bla<*k sinning grains, are observed in 
the black mass v from which it. may be supposed that the mix- 
ture has not always been perfectly equal. The celebrated Broc- 
chi deteexed minute scales of mica in the substance of the black 
vases found in the ancient sepulchres of JStruria *. 

According to the chemical .analysis of Vmiqvd'm, a huntlred 
patts of the mass of those vases usually called Etruscan, con- 
tain, Silica, 63 ; Alumina, 15 ; Lime, 8 1 Oxide of Iron, 84 "f*. 
This qumitity of iron, it may be remarked, is dngular, and is 
probably not so great in the whole of these vases. 

ft, Conjbrmatkm of the The vases commonly cal- 

led Etruscan, seem, without exceptioxi, to have been mouldwl 
on the wheel :j: ; the invention of which is, without doubt, of 
the greatest antiquity, as has lately been ingeniously tlpraon- 
strated by tlic investigations of my friend Ritter §. That the 
wlxole of these vases were in reality formctl by tlie wheel, ap- 
pears to be proved by the following consideratkais^ 1. Because 
no other forms arc seen ip tliexn, but sudx as; cotx be producctl 
by the wheel i no vases of such a form as to present on oval 
in. their transverse section, or exhibiting other cipwes deviating 
from the dtde, which could only be produced by the aid of 
moulds or other means. S. Because traces of tlie wheel often 
occur, espedally on the inner surface of the toscs, as well as be- 
neath, on th£ base and in other parts not so carefully smoutlied 
as tlie Because, on the qther hand, no marks are ever 

ob^rv^d, froBk whidi it might b^inferred, that these vases have 

* lumte terr« t leittyr^k 

d«l Sig. BroevAi al JOodwe^t Bibliotcca Italmna^ 4^7. 

t Mmn. he, No. 47. 

First tletter addrmaii to M. Millingon by JM. FeiiituiCh 

Antiques, iii. 
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been fabricated by a laore complex and artifkiat method ; for 
example, no scams, which it is difficult to avoid when moulds 
are used. 

Vases are more or less accurately shaped. The dneM kinds, 
turned with the greatest care, and ornamented with painting 
are exact in* their dimensions, with thin walls, and a smooth 
surface, having no marks of the wheel ; from which it may 
be conjectured, that, after the-ivascs had been formed in the 
wheel, some processes had been adopted for smoothing the sur- 
face, perhaps not unlike those which are applied by our own 
potters to the same purpose. 

It is unnecessary for us to enter in this place upon a full ac- 
count of the particular forms given to these vases, as they have 
Ijeen described and delineated ndth sufficient accuracy, in many 
works on the subject. The variety is not less to be admired 
than tho elegance of the forms, although in this rcs[)ect also 
some differences arc observed between the more exquisite vases 
and those of inferior quality, between the Grecian vases and 
those of Etruscan origin. 

According to their forms, four principal classes of vases may 
Ijc distinguished.-— 1 . Vases properly so called. They differ great- 
ly in size and proportion of pans. The mouth is either much 
greater than the diameter of the body, or is of the some rize, or 
smaller, fn this manner, it is often fdruishM either with a lid, 
or with a cup or funnel-shaped process. The body is usually 
ovate, or approaching to this form, or bell-shaped, or calyci- 
form : of these principal forms there are, however, innumerable 
varieties. » Vases occur either simple, or furni&hc<i with handies, 
of whicti there are two, or three, or sometimes, four, and these 
are affixed to the lip, or body, or lower part of die vase.— g. 
Vases, commonly called Pretfertada by the ancients, which are 
usually fitmished With a ringle handle.— 3. Yam imgumUiria., 
with along narrow neck.— 4. Pederoe or Goblets^ which have 
. commonly two handles. 

There aVO Certmn parts in vases which have not been fohned 
along with the body upon the wheel, but have been made sepa- 
lately, and^ tffterwards joined to the body. Of this kind are, 
1. The handles, wfth which vases and goblets are frequently fur- 
nished ; 2. A prismatic base, instead of the common round* 
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one. This, however, is of very rare occurrenee in va9e.s : I have 
seen un instance of it in a vase of Grecian origin, in the Royal 
Collection at Naples. In these parts I have found no indica- 
tion of their having been formed in inouhls : they seem, without 
exccptioxi, to have been made by .the hand and instruments. 

5. domposUion the Plastic Ornaments of Tlie 

plastic ornamenrs whicli we finct upon vases, have been made 
by the wheel, or in some other way. , Of the former kind 
are all those simple ornaments, whether raised or impressed, 
with circular outlines, which surround certain parts of vases, as, 
for example, the upper margin, or ball of the lid, which have, 
without doubt, been formed, in a \yay similar to that employed 
by our potters, by means of certain mstruments. 

To the plastic ornaments not prepared, upon the wheel, be- 
longs the raised work, which is soniclimos, though rarely, seer* 
in the principal part of vases, and tnore commonly on the handles. 
Some black Etruscan vases, jtreserved in the public collec- 
tion at Florence, are furnibhed with raised ornaments on . the 
principal part or Imly. Two large vases, of elegant Ibmi, t^re 
encircled by vine tendrils. Others of them ixavc raised figures 
of animals* Some again, with a narrow neck, are terminated by 
vinc-leaveSf In others there are rounded raised lines, which rise, 
from the bottom to the bulging part of the bixiy, or ‘descend to 
it from the neck. The handles are ornamented in this way,, 
not only in the black Etriis^n vases, but also in the painted 
ones of Grecian origin. They are often terminated by heads vxr 
entire figures, beautifully imitated, or are made to a^^sume the. 
Ibnn of twisted serpents, or are marked \vith depressed or raised, 
lines. 

It is a question whether tliese ornaments have been made by 
means of moulds, or simply by band* I^roni the inquiries, 
which I have m^de in regard to this matter, I am inclined to 
think, that all those plastic ornaments have been formed with, 
the band, by means of simple instruments, and not by moulds, 
as is now practised, 1 . Bccausa no marks of moulds, no seams, 
for example, are to be observed; & Because small differen- 
ces are cohimonly found in ornaments of the samd^ kind i the 
heads or figures of handles, for example, in the same vase, diC 
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fer a little ; the excavated or rounded lines in the same part 
have not always the same dimensions. In the later pottery- 
work of Roman origin, on the contrary, the use of moulds may 
comBionly be observed ♦. 

Impressed ornaments also sometimes occur, especially in the 
black Etruscan vases. Thej' coi|sist either of impressed lines or 
dotis. Ornaments of this description may easily bo formed by 
instruntonts similar to those wliich are used iif making seals. 
The differences, however, often conspicuous in those ornaments 
in the same vase, appear to me to prove that they have not 
been made in this way, but by means, of a hard stilus. In one 
part of the ornaments) for example, the number of dots is great- 
er than in another, or the dots in one row are a little nearer than 
in another. I have rem^ked the same of die letters which are 
sometimes seen on Grecian vases. Upon cxaihining them, it 
clearly appears that they have not been inscribed by instru- 
ments similar to those used in enttihg pur seals, but also by 
means of the style. Among the Romans, in later times, stamps, 
or seals with elevated letters, as on coins, were very frequently 
impressed upon earthen-ware, such as bricks, vases, and lamps. 

4. Baking of The whole of the vases of, which wc 

speak are baked, but in different degrees, never more, and 
generally less, than but best pottery-ware. According to the 
opinion of the celebrated Chaptal, vmich agrees with the above, 
the heat applied for baking may be estimated at seven or eight 
degrees of Wedgwood’s pyrometer •f'. We never find the argil- 
laceous mas9convcrted into glass, nor the smallest indication of 
fusion ; there is never, therefore, any resemblance to the stone- 
ware of the present day. 

The liner painted vases are universally niore baktd than the 
coarser, and of the latter, thosv which are entirely black are the 
least baked ; the different degrees of baking bein^ estimated by 
the difference in hardness, sound, and porosity ; the latter of 

* CMvoiui^'AntiqtUtlg G4ul. et.Rom.’ p. 13T. 

ir Notice sur quelques Couleoni trouvees a Pompeta, MSm. de la Clasne 

de* $^mce» MdtMh. et Phpi. 4c rinsOtuie de Ftaws^ 1809, p. 335. 

• vot. xin. NO. 35. JULY 1835. 
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which is known by the difterent degrees in which the mass ab- 
sorbs water, ^ 

It is the general opinion of all who have written on the com- 
positioii of antique vases, such as Grivaud% Hossi-f, Hiitj, 
and Jorio that the painted vases of antiquity have beenjoianu- 
factured in the same manner as our finer modern pottery-ware ; 
that after bein^ first baked, the paintings have been applied, 
and the whole* submitted agairf to a greater heat 

From the vases themselves we cannot now learn Avhether they 
have b^en once or twice baked; but from any investigations, 
with regard to the naturo^and composition of the paintings, it 
seems to me more probable that the whole have been once 
strongly baked, by which they have acquired tlie necessary de- 
gree of hardness and fineness, and at the same time preserved 
their porosity,^ md that the colours have afterwards been spread 
over theih by a lesser heating. 

6^ ConiposUidn of the Paintifi^s.^In a disquisition regard- 
ing the mode in which the colours may have been applied, 
the following subjects demand investigation :~1. The nature 
the pigmients; The mechanipal mode in^which they are 
laid ; 3. The operations used after the pigments have been 
•■'applied'* '''I’V". ^ 

of t:he^^va»^8 w viitreons substance 

which we call either joined with the:cplottrs, or separated 
' from them. The vases which are entirely blacks have no coat- 
. ing different from the mass^ and the lustre pf tl'^te surface is pro- 
duced by the substance of the vase itself, as we shall presently 
show. Other vases are furnished with a simple black coating, 
which, however, has no resemblance to Uie glaze of our earthen- 
ware, butis more like varnish 1|, Painted vases either show in 

certain parts a surface of baked clay, or there is a very thin, 

' <; 

* Ailt. Oaul« et Rom* p. 

•y MiUin^n^ Feint. Awt. p. 5, 

$ Boetiiger*s Grioch. VasengethfaldiS, Bo. 1- Hfelt. 3- p. 

§ Sitt. Met. d. Ant. not Dipftigerc 1 Vasi, p. la. ' ; ' ’ 

11 Jorio^ who has made very accurate observations regarding the paintings of 
vases, aptly compares the black varnish to China ink j loc, eft* P* 5. 
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pellucidj varnish-like coating of clay, by wiiicli tlie colour of 
the clay is heightened a little, so as .to have a dusky or dark .red 
appearance. 

A black colour, corresponding with the black coating of some 
kinds, is very common in the paintings of vases. Other colours 
ajjpear much more rarely and less^ extensively applied. 

This black colour, therefore, we shall examine first, as being, 
of all things connected with vasih, in so far as regards art, the 
most wwthy of accurate investigation. It is usually of a pitchy 
tint, sometimes pifssing into brown, or, when thinly applied, ap- 
pearing even of a coffee colour. It §(:ddom passes into livid or 
green, which I have observed, however, in some vases of the 
Florentine and Roman Collections. The lustre of the colour is 
of various degrees of brightness, sometimes it is scarcely apj>a-p 
rent,, and is always more like that of varnisli than of glas^. In 
other respects, also, the black coating is always dissimilar to glass ; 
when minutely examined, however, with the microscope, it has 
the appearance of being fused It is of differient degrees of 
thickness, seldom so great as to be seursible to the touch. The 
black coating is firmly adherent to the surface, although it does 
not penetrate into the clay, nor is conjoined with its particles by 
fusion. Its adhesion is firmer irt the finer vases tlian in those of 
coarser qualify. None of those cracks or fissures are seen in 
it, which frequently oedar in the glajse of ear then^ware "fri It is 
not dissolved by adds or any vOthet; fluid; .1 haye exposed 
meiits of painted v^es for a long time to the action of nitric and 
muriatic acids • but never observed any cffi?ct produc<kI upon 
them. It <?ven sustains a considerable heat^ without injury 
and it may be exposed for a long time to the blowpipe witlmut 
undergoing any distinct change. When the condensed flame 
was directed toward part of the paintings for some dine, I have 
observed that the nearest parts tba clay were covered over with 
a black exhalation ; but I cannot say whether tliiS exhalation be 


• Thai tlie black coating has the appearance of fusion, has been justly observ- 
ed by ChaytaL — Mein^ de 180S, 234*. 

•f- B0ettlgcr^9 Gricch, VafiengvmaUhy Bo. j. Heft. 27.-— Feint, des 
Vases Ant. ; loc. cit, * 

f Millingcn<^ Pcint. dvb Viiscs Ant., p. 7. No. 27. 
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produced by a sublimation of the pigments. The black var- 
nish ris sometime covered qvcr by a white exhalation when 
burnt, the production of which may perhaps be explained from 
the decomposition of its substance. More accurate investiga- 
tion, however, has shown me, that the white colour arises froia 
the burning of the calcareous particles intimately conjoined with 
the surface of the vases, and Ciinnot be ascribed to the ashes of 
the varnish. * * 

From an accurate examination it appears probable, that the 
thin pellucid coating, by which the colour of the clay is render- 
ed brighter or duller, is of the same substance with the black 
paint of vases, but in a diluted or extenuated state, which ^as 
first shewn by the celebrated Jbrio, the very learned Inspector 
of the Royal Collection of Vases at Naples It may common- 
ly be observed in vases, that this paint has been repeatedly ap- 
plied, where the colour of tlie clay had not been completely mo- 
dified by the first operation, and in this manner also the colour 
has been" changed from dusky to black f. Sometimes single 
lines occur, in which difterent degrees of intensity may be ob- 
served in the colour. 

We shah noAV inquire into the nature of this black paint. 
Callus has asevihed the black varnish to the martial or manga- 
nesian earth of glass-works an opinion which Grivaud has also 
embraced ||, Le Sage once thought, that the black ccialing of 
vases was produced.ffom oxide of lead and oxide of mangancseg, 
which opinion is not only sufiiciently confuted by what I have 
said above, with regard to the nature of the varnish, but also by 
the slight degree of baking which the vases have undergone, by 
which the oxide of lead could not he applied, as Chaptal has 
also remarked Sclicerer says, that the coating of vases does 
not consist ixf metallic substances, but of a certain kind of earth, 
and that the black colour cannot ^have been produced by oxide 
of manganese/ * Chaptal inclines to the opinion, that vitreous 

* Sul- Met. d. Ant, nel Dipingere i Vasi, p, 

•f* Jorioy loc. cit. p. lO- f Kec. d^Antiq. t. i. p. B7. 

)| Kname di aleune pietre irapl^ate per fare vasellanii. Brtigmtelli Annaii 
di Chiinica, iii. p. 151. < 

§ M6m. de rinst. 1808, p, 335. 

V asengemalde. Uo. u. Heft- %% p. 35, 3(j. 
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Java has formed tlic basis of the coating of vases, its natural fu- 
sion having been strongly assisted by the addition of some saline 
substance Vaziqmlm was the first who discovered tjiat the 
black paint was carbonaceous, and he is at the same time of opi- 
nion, <*that it was prepared from graphite or anthracite f. 

From ex|>eriments made whh the view of investigating this 
matter, I too have found that jbe black coating of vases con- 
sists of a combustible substance, either carbonaceous or bitumi- 
nous ; with this determination, the above-mentioned experiments 
also i^ree, inasmuch as it is not dissolved by acids. On throw- 
ing particles of the black coating into nitre fused in a platina 
cup, they burned by sparkling, and were quickly consumed. 
By this experiment, the singular phenomenon, that a coating so 
thin should have presented its colour and lustre for so long a 
period, is satisfactorily explained. 

The question regarding the substance from which ibis black 
coating has been derived, is more difficult of solution. I can- 
not give niy assent to the opinion of the celebrated Vanquelm 
mentioned above. It is shown by the colour and lustre of the 
paint, that it could not have been prepared from graphite^ a 
substance which has more of the colour of iron, and a metallic 
lustre. The quality which it possesses of fusing with nitre, as 
above related, is also against its derivation from graphite and 
anthracite. If we suppose the paint to have been laid on wath 
a pencil, it may be inferred that its substance had been fluid uf 
itsell^ or had Jbeen reduced to a state of fluidity by means of 
some other ^substance. As the appearance of the coating of 
vases proves its fusion, it may be concluded* that the matter 
was either fusible of itself, or had been rendered so by intermix-* 
ture with some other ssubstance. Nor does it seem iasprobable, 
that, in order to form this cq^ting, a substance was applied, 
which either occurred in the different countries in which those 
vases were manufactured, or was easily procured by commerce. 

- I instituted various experiments, with the view of determining 
this substance, which entirely failed, because I followed the com- 
mon opinion, that the black coating of the antique vases wds 
• * . 

• Mem. de l*Inst. 1808, p. 234. 

'f Pcint. des Vases Ant. p. 7. No, 4T. 
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laid pn and burnt in, in the same way as the pigments are in 
the manufacture of our better sorts of earthen-ware. I applied 
x^arioua carbonaceous substances, vegetable as well as mineral, 
reduced to a sufficient degree of tenuity by levigation, either by 
themselves or by mrans of k fluid, or mixed wdtii fusible sub- 
stances, to vessels either dined "in the air or baked, and these I 
exposed, after iitclosing them itt other vessels, to various degrees 
of heat III a polteiy- furnace. These vessels so coated, came, 
without exception, from the furnace, with red, yellow or white 
colours, according to the quality of tlie clay, and the different 
degrees' of heat. I a})plied liquid bitumen in other experiments, 
but with no better success. 

When I had almost despaired of accomplishing my object, it 
occurred to me, that perhaps the metJiod which is used for 
covering iron-work with a black coating, might be equally ap- 
plied to earthen- ware. The expennicnts in which I made use 
of mineral bititthen succeeded very welt. I dissolved asphaltuin 
m naphtha or tiiineral oil, and applied the solution, by means of 
a pencil, to earthen-vessels once baked and again heated, by 
which a bUefe coating like varnish, intimately attached to the 
surface of the vesselsj and precisely similar in appearance to the 
bliick toJat?rig of the ancient Grecian vase^ was immediately pro- 
duced. The degi^ of heat at which the solution is to be ap- 
plied, should be such as is sufficient for melting the asphaltiim. 
I exposed the vessels, after the coating was laid on, for some 
time to heat, by Wich th^ naphtha is evaporate^!, and. tho var- 
ffish is cdinplCtely dri^. Liquid hitmim applie<| in the .same 
manner, gives a similar but less bri^l varnish. . The solution 
of asphetUum by means of naphtha^ is also preferable on this ac- 
count, that; very different degrees of saturation maybe produced. 
A thin Elution affords a transparent varnid), by which dusky 
colours are produced, passing more or less into red, according 
to tlie^difforent colour of the clay. If the application of this so- 
lution be repeated, very differeiit varieties of varnish may be 
produced, from a brown colour to a perfect black. If a satu- 
rated ^solution be applied, a dull black colour is produced at 
ouoc. 

In the same way that the surface of vessels is covered over 
with varnish, various figtires are painted upon it by means of a 
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pencil* The paintings may be made more perfect, iu proportion 
to the degree of heating which fhe vessel uifdergoes ; for the 
varnish enters in this manner the sooner into the pore§i,of the clay, 
and loses its fluidity, on which account the delineations are more 
distinct. But the more the vessels are heated, the more (juiclvly 
must the paintings be applied. • 

As it is only the outside that Requires to be oovered with var- 
nish or paintings, vessels may easily be heated for this purpose, 
by filling them with burning charcoal or hot embers. But, if 
vessels, having little depth, are to be painted within, tlicy must 
be previously heated in a proper furnace, or among hot cinders. 

Although the black coating pmduced in this manner upon 
the surface of earthen vessels, agrees in many of its qualities 
with the varnish of the antique Grecian vases, and it is not im-' 
prolrable, that a similar substance, and a similar mode of paint- 
ing, was used in their manufacture ; yet the varnish prepared in 
tJie manner above described, differs from the ancient varnish in 
this respect, that it does not resist a very great degree of heat ; 
nor have I as yet succeeded in my efforts to discover, by what 
means the faculty of sustaining the power of an intense heat 
could be given to varnish prejpared of asphaltum^ However, it 
is evidently not itnpossibley . that time may have done ^mething 
in this.respflct, which art could. not produce. . 

It is welhknown^ that and among the 

substances known to the ancients, and that , they were applied 
by them to vajious purposes; Pliny, in fact, relates, tliat, in- 
scriptions rgade with Jet (Gagates) up^ earthen-ware, are not 
effaced But, from what -we learn with reglird to this Gtt^cUfs 
of Pliny, it is to be inferred^ that it was not the Jet of modern 
times, but asphaltum ; which renders it probable, tlij^fe art of 
making a coating for earthen-vessels of that substance was 
known to the ancients* The varnish and paintings, indeed, 
which occur in the sepulchral vases of the Greeks, do not seem 
to have been aj^plied by the Romans to earthen-ware manufac- 
tures ; for no traces of them occur among the numerous remains 

of Roman pottery -f-. A covering, however, in some respects si- 

« — ! 

• Natur. IILst. lib. xxxvi. cap. 34. 

'|- Consult. Broecki^ sulle Vernici usate dagli Antichi, Blhl. ItnI. t. vi. p. 453. 
463. 
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Biilar to it, but consisting of vegetable pitch, was used by the 
Romans in their vine veasclsj'the preparation of which is accu- 
rately described by ColumeUa *. I do not doubt, that a var- 
nish made from aspltalium in the manner above described, and 
tile mode of minting founded upon it, to which* the nasne of 
RnamelUng is applied, might be usetl with advantage in modern 
pottery, as for oimamcnting vessels, covering tiles, &c. 

oBcsides the black varnish, some other colours are seen in GfC" 
man and Rtruscan sepulchral vases ; for example, white, yellow- 
ish white, red, brown, rarely bluish-green or livid f. In the 
vases whpse paintings are made of the varnish itself, particular 
parts only of the paintings consist of these colours ; for example, 
leaves, flowers, architedural .ornaments, the drapery of figures, 
tlie wings of winged figures, horses, chariots, &C. In other 
vases, w’hich are evidently covered with black varnish, certain 
ornaments arc sometimes laid in upon it with otlier colours, es- 
jx'cially white. The nature of these pigments is as follows : 
1 , They ai'c, without exception, opaijue, and belong to the paints 
called in (Srcrman Deckfarben. % ^'hey seem prepared either 
from earth or metallic oxides; for example, tlie white pigments 
from. argil ; the red from oxide of iron ; the bitiwu fitmi oxide 
«>f icon, mixed with oxide of manganese.. 8 . They are not vitre- 
ous, but have -aa earthy aspect. 4. They are not intimately 
united with the baked-clay 4 they fall olf, and may easily be 
abraded; they are partly dissolveil in acids I,! 5. They are usu- 
ally laid upon , the. black varnish, which appears (;ivident enough 
wlt^ particles of the paint have fallen off, or are abraded, by 
wbieb the black vanish is discovered. From these properties,, it 
may be, inferred, that antique painted vases have not been baked 
in dm sa ar^ manner as our earthen-ware is, along with the pig- 
but bive had the iMgment^ applied to them after bang 
baked „ 

■■ — — 1 — ^ - 

* De tte Rustica. Lib. xil cap, 18* 

t Uirt^ in Bociticher’s Griech Vasengemalden. Bd. 1, Heft, 3. p. ’^7; 

Feint. Ajnt# p., 
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g Grivrtui/, Am. Gaul, et Rom., p. 1^5, 
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We shall now, in the second place, speak of the mechajikal 
method, in which the vamish and paintings have been applied. 
All that I have observed with regard to this matta-, dyring a 
diligent examination of Grecian and Etruscan vases, as well as 
all that has already been observed by others, agrees well with thd 
qpinion expressed above, regardihg the composition of the var- 
nish. \ 

Some antiquarians have thought, that the paintings of Greci- 
an vases have been perfected by the assistance of the moulds to 
which our workmen gave the name of Patrones *. Others have 
supposed, not that the whole paintings, but the ornaments, have 
been made in this way f- I cannot, however, give my assent to 
these opinions. If the figures or ornaments had been perfected 
by the aid of moulds, vases would undoubtedly be sometimes 
found in the same place, with the same paintings. But although 
similar representations are not unfrequently seen in different 
vases, tliere have never, in so far at least as I know, been found 
two vases, whose paintings correspond in every respect, which 
has already been remarked by Grivaud J. If the ornaments^ 
which might have been made by means of moulds more easily 
than the more diversified and complex figures, be attentively 
examined, certain irregularities and slight bleinisbes vrill ofted 
be founds ^Wiich would undoubtedly have bc6n avoided, if 
moulds had been applied in the painting of vases. 

Frmn certain marks to be observed in the paliitlngs and var- 
nish of vases, if^ may lie inferred that the black paint has not 
always been,applied once only, but sometimes repeatedly. •TKe'"' 
first coating is not always accurately covered by the succeeding 
one ; nor is it rare to find different shades of coloitr in the sauie 
vase. The parts of vases not covered by the black va*i:.Lh vety 
frequently are of a red colour, *which is darker than the {teculiar ‘ 
colour of baked clay, and has also a certain degree of lustre ; 
properties which have probably been produced by a single ap- 
plication of a thin vamish. 


• llamiUon was of this opinion, but he afterwards thought otherwise. Boel. 
tiger's Vasengem. Jlo. i. Heft 3. p. 46, 68. * 

Rossi, First Letter to M. StiJlingen. Feint. Ant. p. vi. 

+ Jorio Sul Met. d..4nt. nel dipingere i Vasi, p, 9, 
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In vases whose figures are of a black colour, the outlines have 
first Tbeen drawn* with a pencil, and the minor parts of the fi* 
gurcs then filled up with paint ; a mode of painting which is 
plainly discernible, for example, in some Locrian vases*. In 
vases which have red figures upon a black ground, a mniilar 
mode of painting is often obset vable. In them, the outlines of 
the figures are covered with diluted paint, and the filling up of 
the black ground is then perfojtted In some vases, the ground- 
colour does not completely touch these outlines ; in some others, 
the ground-colour passes over the outlines here and there ; 
sometimes connections of the outlines are observed J ; defects 
which clearly show the mode of painting. It may also be re- 
cognised by the circumstance, that the black colour is less intense 
in the places where the outlines have afterwards been covered by 
it than in the other parts |j. According to the observation of 
Mcyer^ a first shading of the paintings with a red pigment, is 
rarely seen §. In some vases, it is obvious, that the outlines of 
the figures have been cut out, with some sharp instrument. In- 
stead of cut lines, dotted ones sometimes occur Joriohtis 
observed, that, in some vases, it is evident that the figures have 
been first painted naked, and afterwards covered with the dra- 
pery mode of painting which was much in use even in the 

In vases wdth red figures upon a black ground, the internal 
delineation of some parts of the figures being of a deep colour, 
have undoubtedly been made last. After the laying on of the 
black paint has been executed, other colours have sometimes 
been added to the paintings, as has already been noticed above. 
All the paintings of the ancient Grecian vases have been done 
with a v^y fine pencil. If die black varnish has^ in reality, 
been made in the manner above described, the greatest quick- 
ness has been, requisite in applying it, according to the experi- 
ments described by rne ; and, therefore, the nicest address in the 
workman. A blunder committed, if it could not be covered 


* First Letter to M. Milluigen. Feint. Ant., p% iv. i/oria^ loo, cit. 

•f* iorio, loc, dt, p. 13. 

J /loss/, Joe. cit., p, vi. 11 BoeUiger'i VascngeinaWen, t. p. 58. 

g Itosui^ loc. cit., p, iv. ^ Sul Met. ci. Ant. ncldipingerc u Vu-si, p. If), 
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over, was irreparable* Although a wonderful steadiness and 
sureness of hand is manifest in the jiaintings of vases, yet ble- 
mishes produced by haste are not unfrequcntly seeij- 

We are, in the third place, to treat more especially of the ope- 
ration^s required, after the application of the paints for finishing 
the paintings. 

We have shown above, that i^ is pi'obable vases have not, af- 
ter being first covered wnth a costing of varnish and pig- 
ments, been again baked, like our iuodern gkn^cd earthen-ware. 
Conscqacntly, no fiirihcr operations v/ere necessary for finishing 
them. In some vases, however, engraved delineations occur, 
which penetrate through the black varnish, and present the clay- 
colour of the base ; in others, similar lines are seen, which pass 
through the pigments laid upon the black varnish, and lay the 
latter baiv. These ornaments, whicli are of rare occurrence, 
could only have been produced, after tlie pigments had Ix'eii ap- 
plied, by means of a sharp stile. 

In some vases, there occur letters either painted or cut out 
witli a sharp iuatrument, which cither exhibit the name of 
the painter, or notify the object of the painting, 

HMie painted letters have been done ui various ways 1* In 

the most ancient v^s they are black, upon a red ground. S,. In 
more rccenf ones, the ground on which they are laid is some- 
times \vhite or red ; or, 8., In the same manner as the figures, 
they are circumscribed by a black ground^ and have the colour 
of burnt clay^ The engraved letters u|X)n some of the more an- 
cient vases^are found either in the red ground, or in the black 
vamisb. 

6. Of the Compositmi of those Vases wincn are entire*^ 
ly H/ofcAr.'r— Among the anlicjue vases dug up in Lower Italy, 
as well as in the districts of ancient Etruria, tlu;rc occur somfe 
whicli have a black colour not only on the surface, but even in- 
ternally, concerning the nature of wliich I have already spoken. 
In these vases, the fracture of the mass is earthy, and of a pure 
black colour. On minute in3[)cction, not only black particles 
with a pitchy lustre, but also sometimes argillaceous bnes, of a 


* Jono, loc. ciu, p. IG. 
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yellowish colowr^ are seen ; from which; it may be inferred that 
the vases have not been manufactured of black clay, but that 
some black^heterogeneous matter has been added to the mass. 
The smooth surface of these vases has a certain lustre, similar to 
the black varnish of painted vases. „ o 

At first right, it might be thought that the black colour of 
the mass had been produced hy oxide of mnnganesey in the same 
manner as in some of our earth^iKware manufacture, first made 
by Wed^ood ; but this opinion is confuted by experiments 
made, with a view to determine its nature. 

The mass of these vessels has a distant resemblance to the fa- 
mous Ipswich crucibles, which are formed of a mixture of clay 
and graphito^ and but slightly baked. The graphite, however, 
gives the clay an iron-colour, and the surface of the vessel a me- 
tallic lustre ; whereas, on the contrary, the external colour of 
those antique vases passes into pitchy, and the lustre is like that 
of varnish. 

It is w'^ell known, that a black colour may be given to clay by 
means of charcoal vapours. Some sorts of carthen-warc receive 
a black colour from the vapours of mineral coal ; and charcoal 
makers blacken their smoking pipes, by putting tliem into 
the pile. But that their black colour has not been given to 
the^ vases in a similar way, maybe inferred from this, that 
they have been baked in a very small fire, and that the black ; 
colour is not equally diffused through the whole mass. 

With the view of finding out their true nature,^ I made some 
experiments, in which I observed the following circumstances : 
1. In the flame of *a blowpipe, the black colour of tlie mass is 
soon destroyed. The mass of vases assumes a reddish-yellow 
colour, ^ which, in a stronger heat, passes into greyish-black, 
which is p«^ably effected by the reduction of the particles of 
oxide of iron. Fusion then follows, by which a greenish or 
blackish glass is produced. % With borax, the black particles 
of tlie mass’nffbrd a yellowish-green colour, which, however, on 
cooling, nearly disappears, — a phenomenon which may be ob- 
served, if any substance contain the smallest- quantity of oxide 
of iron. 'No vestige of a violet-colour, indicating the presence 
of oxide of manganese, could be observed. 3. If a little of the 
black mass, reduced to powder, be added to nitre in a platina 
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cup, detonation takes place. Sparks are seen, which are iilwaya 
renewed; —a phenomenon w'hich^is long obs<?rved, when the 
combustible particles are mudr enveloped in those of jljfi.clay;— 
a circumstance which causes the combustion to go on slowly. 
If any^acid be niixed with the salt left by this detonation, car- 
bonic ,ncid gas is produced by effcj^vescence. 4. In muriatic and 
nitric acid, the black particles of die mass do not undergo any 
change. 

From these experiments it ma^^be inferred, that the black 
pigment in the mass of diese vases, is a combustible substance^ 
and, in fact, either carbonaceous or bituminous. 

From these experiments I proceeded to others, the object of 
which w^as, to produce a substance similar to the black mass of 
the antique vases; and in this I succeeded. I made use of the 
same substance which I had applied to the making of varnish^ 
namely, Asphaltum ; and of that remarkable variety coining 
from the Dead Sea, which was already knowm to the ancients. 
Of this, reduced to powder, I added to some of the clay used 
in the manufacture of tobacco-pipes and stoiio-waro, intimately 
mixing with them a sufficient quantity, to convert the white co* 
lour of the clay into grey. Of tliis mass I formed cylinders, 
which I dried in the air, and smoothed at the surface. I gra- 
dually heated, these cylinders in a crucible placed among burn* 
ing embers, to the degree at which asphaltus i.s melted. In this 
manner the clay was thoroughly penetrated by the liquid 
phallus becoming perfectly black, and, at the same lime, the 
surface of the c^/liilders became of a shining smoothness, as if 
varnish had Been applied to it. The mass of these cylinders 
agreed perfectly in every respect with the black Substance of the 
Grecian and Etruscan vases. 

This, then, bt;ing the case, and since die black vamtsb. of die 
painted Grecian vases is intimately connected with the substance 
which gives the colour in the vases which are entirely black i 
and as the black vases have, without doubt, been manufactured ; 
in the same places with the painted ones, it becomes probable^ 
that the problcntatical block varnish of the painted vases^ also 
has been produced , in the manner above described, or*in one 
very similar to it. . 

The oxaminalion of the black, vases of Grecian and Etryscair 
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origin, led me to explore the nature o[‘ the ancient sepulchral 
vases of the Germans; and I v have observed, that, in many of 
U*eni, th(*v£^ exists a similarity to the 1‘oruier, not only with re- 
spect to figu)H> and external circumstances, but also in the whole 
composition and iabric of the mass* The result of my ipvesli- 
gations on this subject, I propose to publish at another time. 

From these inquiries into nature and composition of the 
vases commonly called Etruscan, it follows : 

1. That the manufacture of earthen vases appropriated to fu- 
neral occasions, had been widely propagated at a remote period 
of antiquity, with little deviation from a general plan, in so far 
as regards their principal circumstances. 

2. That these vases have been formed with much particular 
diversity, in regard to less important circumstances, such as, the 
quality of the clay employed, and differences in the forms, orna- 
ments and paintings, not only in different countries and at dif- 
ferent times, but also in the same countries, and at tJie .same 
periods. 

3. That the finer sort of these ^ases are superior, in regard 
to the preparation of the clay, and the elegance and variety of 
the forms, as well as the ease of the paintings, to all others of 
the kind, whether of Roman 6r of modern manufacture ; inso- 
mucli, that the |x>ttery of the most remote ages forms the ino-- 
del of thafciof the Jprias^n^^ 

4. That the art of manufacturing those vases, as practised in 
very remote times, is much more worthy of estilnation than our 
best perfoianancQS in that way, since the ancients wiere not in 
possession of many assistances which ate applied to the firt by 
us, and because some things which are how done without diffl- 
eulty, by means of certain instruments or machinery, were, in 
tliose limes, perfected by meansVf the hand alone, by the great- 
er dexterity of the artist. 

6. That certain circumstances were peculiar to the very an- 
cient art of. making and ornamenting those earthen vessels, which 
have evidently been lost in later tithes; of w^hich niay be mem 
tinned ill particular, the composition of a very thin varnish, 
which gave a heightening to the colour of the clay in a greater 
or lei^s degree, and afforded a very thin, firm black coating, rc- 
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taming its lustre to the most remote ages, and capable of rcsist-^ 
ing the action of acids and other ftnids; so that the modern art 
of manufacturing pottery- ware may be materially imp^^d, not 
only with regard to the forms and ornaments, but also the pre- 
j)arati(^n and application of the materials, by a diligent and con- 
tinued examination of those very ^uicient vases. 


Art. tzco new Genera of^Bijsmdav^ and a New 

dcs Enrotium. By Hubert Kaye Gkeville, IX. D, 
F. 11. S. E., &c. 

CHXTOPSIS. Grcvillc. 

OEN, ciTAR. Fila minuta^ erecta^ opaca^ seti/!}rmia^ 

bad ramtdl<$ brevilms instructa, Sportdia pellucida^ nu- 
dety inter ramidos coacervata. 

Chaetopsis Wauclui- Greville. 

Spec^ Char. 

Desc. — Fila minuta, gregaria, subconferta, erccta, rigidiuscula, 
continua, opaca, nigro-fusca, laevia, valde atlenuata, raxnu- 
lis acutis brevissimis crccUvpatcntibus, basin versus instruc- 
ta. Sportdia nuda, oblongo-cylindrica, uniloculata, pelluci- 
da, albiclo-grisea, ramulis coacervata. , 

Hab. In ligno putrido, vere, propc Edinburgom. 

Alsingular liftle plant, not two lines in height, with the stem 
resembling tke persiwstent BipssoideaCy wh^e tlie^ sporidia are lUce 
those which belong to the more evanescent gj*oups. It there- 
fore stands as it wTre between the two great natural divisions of 
these plants. So veiy slender and attenuated is (Ijc'stcm, that 
it is scarcely visible, unless lield*in a favourubio light, though it 
rises like a bristle above the whitish mass of sporiJia, wdiich do 
not occupy more than a fifth part of the entire length, and are 
always confined to the base. Under the micioscoi)e, the spori- 
dia appear to bb |>erfectly naked ; and on being moistened se- 
parate in an instant, and prove very numerous. I am mot ac- 
quainted with any genus wduch bears the least affinity to the 
subject, of the present description. 
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Dr Greville on two new Genera qf Byssoideae. 

Captain Wauch of Foxhali, discovered this cuiiotis member of 
the BysscMeae, and communicated specimens to me in the spring 
of the v/e«fe J824. 

PI. 1. Fig. 1. Plant natural size. 2. The same enlarged. 
3. One highly magnihed. 4. The same with the sppridia 
removed. 5. Sporidia. ... 

MACROTRI^HUM. Greville. 

OEN. CHAE. Fila con/evea, suberecta, ramosa, ( robmia )i 
evbopaca, septata,Jlexuosa, rigidiuscula. Sporidia spar- 
sa, distincta, colorata, varia. 

1. Macrotrichum ferrugineuni. Greville. 

M. effubsum^ mhpulverulentum^ ferriigineum^ Jills hrvissi-* 
mis, adscendentibus,Jli^ocuosis, ramidis diver gentihus, ob^ 
iusis I sporidiis globosis, ramiulis adnatis. 

Hab. In ligno putrido, autumiio ; prope Edinburguin, lee- 
turn. 

J)bsc« Thalltis subpulverulentus, late effusus, ferruginens. 
Fzla brevissima, conferta, suberecta, ramosa, rigidiuscula, 
septata, plus niinusve flexuosa, sub lente aurco-davesceiis ; 
ramulis divergentibus, brevibus, obtusis. Sporidia, glo-- 
bosa^ uniloculata, sparsa, ramis ramulisque prime adnata. 

PL I. Fig. I. Plant natural size, Filaments and spoii- 
dia magnified. 

% Macrotrichum heterosporuni. Grvcxnllc. 

M. cmspHosmAyJuscium ; hrevissimis, suhercctis, ramo-^ 

sis, gemoulatoJkccuQsls, septatis, ramis divergcnilhiis, oh^ 
^oridiis sparsis, ohUyngis, \->^-loculatis, 

Hab. Iu capsulis emortuis , Gentianac campestris, autum- 
no ; pro|)e Jardine HaiF lectuin, Sir Widic^m Jardine, 
Baft 

Hesc. ThaUiis ctespitosus, c^espitulis vix lineam longioribus. 
Fila brevissima, suberecta, couferta, ramosa, geniculate- 
flexuosa, colorata, subopaca, septata ; ramulia brevibus, di- 
vergentibu«| obtusis, rigidiusculis, sub lente aureo-fusces- 
centibus. Kbera?, varia, plerumque ob- 

Ibnga!^ IJoculata, vel l~2-^ptata. 
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It is extremely diflieult to fomi a eharactc?- for this genus, 
iflioiigh it is remarkably distinct /in its gencml appearance, 
M\ firruglncum X have had in my possc-bi^ioii upwaiyK^ 9 f two 
years, but lu .sitatcd to constitute a genus to receive it, iintiri re- 
ceived ^inother^])lant from my frietid Sii* William Jardine, ob- 
viously belonging to t!ie same genus. 

From S[jorotriv]Li(V}^ Macrotnrhum dilfers jn having the 
hlaments sidjerect, miieb more Xt})ust and rigid, as well as 
much sljortcr; the summits of the b!^mch(\s ;ue also oljlnse, and 
they are nearly of an ecjuai diameter ibroughout. Besides, in 
M, fcrriii^iiivuni the sporidia are e\i(leritly af, one period at- 
taebed to the (ilamenls. J/. hclciosjuu um has a remote resem- 
blanei* to OtdhfVi ; but in tliat genus the' joints of the iloect se- 
parate s}R)ntanefnisly into oval psrnilo-^porhrta^ besides which, 
the Hocci themselves are lax and enlami^lcd. 

o 

ri. I- Fig. 1. ]*lant natural shv, Filaments and sporidia 
magnitied. 

Kurotiiini liosarint), Grev. 

.li. ca'S'})Hoso^cJfimmy senixum ; pcridiis ^rep^anh^ vh*ldes^ 
(X7U}hui=,^ fton,s urtis ; Jlocns conprtmunhx sivi-' 

pUcthUr'iy viedio (t.scc)idctittbf(s. 

XJmi. Tn vaulibus, ramis, el capsulis adhuc viridli)us Xlosa- 
rum; mstate et autumno. 

Dnse. /Yore/ se[)lati, eirusi, rc})ento.s, ramos demiim amplcx- 
.wites, densj^sime ca^spilosi, medium versus ereeti, confer- 
lissimi, si^ricei, albidi, denuiiri pailido-rufescentes, ramis cap- 
.surii^(j\ui arete adlnerentes. lb ndm, miifiita, niimerosa, 
vlridi-fusees(X‘ntia, pritno subconspicua, dcnium floccibus 
tecta. Spornl^ miniitissinim, globosa*, rarioros. o 

'^rhis olant lia.s at first sight bfu little ot' tlic habit of tlie ge- 
nus in which I Inave placed it: or, rather, it does fiot resemble 
any of the species o? Kurotrum aln*ady known. 

Uivder the miscroseopeg however, the generic character is suf- 
ficiently evident, and the structure of the peridium wsatisfactory. 
The long byssoid filaments arc obviously attached to th« base 
of the peridia, and seem to arise from it (‘saetly iis in the genus 
Kry^dphe {Alpfuknnarpha^ Wallr.), from wliich Eurotiii 7 n only 
VOL. XIII. Kof95. JULY 18525. e • • 
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differs in its localil}^ the structure of the peridium, and its con- 
tcn\s. In the preseni- specie f^the flocci are remarkably abundant 
and sii^l^^^and eventually conceal the peridia altogether, when 
the wtjole bears the sli*ongvst resetn])lan(‘o to a Sporoinchurn. 
It commences in small luAs two or three lines broads with line 
creeping adpressed byssoid niargins, which at length unite, and 
form a continuous line <ff an iiidi or move in lengtli, and vary- 
ing in breadth accortling io part on wliieli it grow s. 

I’l. I, Fig. L I ’*1 ant natural si/e. ^2. Sporidia and hi amen Is 
enlarged, o. Do. higldy niagnilnah 4. One of lliti Spori- 
dia l)urbling* 

WiT AiiTON I'lack, ) 

Novhnhcr I. I8f2k j 


Art. V. — 0)1 UohshkI A{)no\plti’ilcal Ju/riuf}()fi. Uy 

ay Home Hr a( kamjku, Es(|. Surguuj, micd. staff h. r. 

(With a rJate.) 

rii 

A- HOSE wdio may have w'itncGsed, in this country, and in the 
afternoon and evening, the iiljenouieuon icrnied if their 

attention w'hs not altog, ether ab.-orf^ed by the hc^'uity aiul lute- 
resting natiir<^ of the spei'tacle, must have remarked the cianci^ 
dence of the sUite of tlie utinosphen' with that in which dew or 
hoar-lrost is most likely to Ik* forukd, or in which their imme- 
diate cause is most likely to be in aeUve operat’n>n. In adverJ- 
ing to tliis subject, one can hardly avoid noticing the remark ahh? 
inattention of not a feny to what is parsing under their Immcdkne 
view, while they eagerly search after tliat which is distant, and 
lar fOTtOtcd from the sphere of their eonU'mjdation. bor what 
purpose look to the fro/cn polar and learning equatorial re- 
gions for descriptions of ])henomena lliat may be seen at home 
in etjual beauty and perfection, and almost without moving from 
their door or window ? Is nothing interesting but wdiat is dis- 
tant ? Is nothing valuable but wdiai inters difficulty and exer- 
tion ? ^ The mirage is not an every day^s occurrence in this nor 
in any other part of tlie world, but it may be w^itnessed often 
enough in tliis immediate neighboiirliood, to satisfy the most 
curious inquirer. 
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The accompanyiijg sketches of appearances hi II. exhibited 

by it in the mouth of April (which is the least favonrablo- season) 
were taken at tlie time of observation^ and may serve to give some 
idea of what may be seen in this neiglibourhood. The place of 
observafion was'the sea-shoro ; and the objects represented are 
those which bounded tlie horizon at the mouth of the'Frith of 
Forth, including part of the coasts of Fife and* East Lothian, 
Witli the assistance of* a good telescope, the rigging of the ves- 
sels, &:c\ would have lieen much iiioi'e distinctly observed, but 
tliat, unfortunately, was not at hand ; and it was not wished to 
represent any thing tliat was not distinctly seen by the naked 
eye, or with the assistance of a small pocket telescope. The 
])lienometton cdmmenced about 3 r, m. and remained visible to 
about sunset. The atmosphere was very serene. There were 
but few clouds, not d( use, in the w(\stern hemisphere, and at a 
considerable licight Towards the zenitli, the blue of the sky 
was pale, becoming of a faint braasy colour, as it approached 
the verge of the eastern horizon. The objects farthest off, that 
is to say, the Isle of* May, and the vessels, were from fiO to 80 
miles distant; and there the lower atmosphere tvas equally calm, 
as indicated by the small progress made by the ships, and the 
crowded state of their sails. Sometimes the images were very 
distinct, and remained stationary for a considerable time, when 
the jiarticuljii’ shapes and colour of the rocks of tlie Isle of May 
could be distinguished as in a transparent painting. But, du- 
ring rile 1 . most p 4 trt of the time, the images were continually 
changing theii; form and elevation ; and, at times, with a motion 
resembling that of the aurora borealis. During the whole period 
that the appearance lusted, there was a distinctly marked hori- 
zontal line in the aimospjtere, extending across the Fritli, from 
the most distant visible point of tiic coast of Fife to that of East 
Lothian ; and which was probably the boundary of two strata of 
air of very dijfferent density. The elevation of this line was al- 
most constantly varying, and the appearance of the images va- 
ried accordingly/ Sometimes it was lowered near to the horizon, 
at other times elevated several degrees above it, and most fre- 
quently simultaneously, and in its whole extent. In proportimi 
as this horizontal line was lowered, that portion of the atmo- 
sphere ^vhich occjppied the space between it and the sea, be^ 



68 Mr H. Blackadder m Unusual Atmospherical Mejractkm- 

cariie more and more obscured, and regained its previous trans- 
parency, as the line bounding its upper surface became elevated. 
At other times, another line gradually receded downwards from 
the former, during which the image of the Isle of May became 
first confused, then gradually divided transvei'scly, ahd ulti- 
mately double, and very distinct, one of the images being in- 
verted. 

The appearance of the coast of East Lothian underwent in- 
cessant and almost endless transformation?; ; so that, at this par- 
ticular part, the variations in the density of the lower atmo- 
sphere must have undergone changes not less great than rapid. 
When sailing at some little distance from this part of the coast, 
in the hot season of the year, and early in the morning, when 
the lower atmosphere is occupied by dense mist of milky white- 
ness, this looming of these rocks forms a very beautiful and in- 
teresting spectacle ; their dark colour appearing remarkably 
contrasted with the smooth whiteness of the mist, and serene 
blueness of the cloudless sky, which may sometimes be seen 
when the mist has but a moderate elevation. These rocks then 
appear immensely magnified, while the variety of forms which 
they assume bids defiance to all description ; the most common, 
however, being tlie double inverted cone variously modified. It 
seems almost unnecessary to remark, that this a}>pearancc is ob- 
viously produced by an inverted image, being so formed as to 
give the object and its imtige the appearance of one continuous 
solid body. 

One cannot but suspect, on seeing appearances .similar to those 
described, that the common way of accounting for objects ap- 
pearing magnified tlirough a fog, by referring it to a mental 
deception, is not altogether correct. IJor objects whose height 
or magnitude, and distance, are exactly known, are not oniy 
seen variously magnified, but their forms often as variously mo- 
dified ; which cannot on such occasions be supposed to proceed 
from any mental deception, or defect of the visual organ. It is 
certain that objects do not always appear magnified when seen 
through a fog, though sometimes a living object, such as a , man 
or a horse, appears surrounded by a sort of dark-looking, but 
transparent halo, caused probably by a rarefaction of the con- 
tiguous air by the heat emitted from the central object. The 
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appearance of the coast of Fife was less changed by looming, 
but a very distinct inverted image was formed in the air, which 
did not take place with the coast of East Lothian. A*s the sun 
descended, the images became less distinct. The lighting up of 
the lighthouse pn the Isle of May w'as now rather impatiently 
expected, and had it been lighted as soon as that on Inch Keith, 
an opportunity would have been afforded of witnessing a very 
beautiful spectacle, as the light might have been seen suspended 
both on the upright and inverted images at once. In this ex- 
pectation, however, wc were disappointed. It may be here no- 
ticed, that, at ebb-tide, and in calm clear weather, the light of 
the Isle of May may be seen by the naked eye, at the level of 
the sea, to the westward of Leith ; when it appears like a small 
globe of fire resting on the sea at the liorizon. 

On the evening succeeding these appearances, a considerable 
degree of cold took place on the grass, close by the sca-shorc * ; 
and, in more inland situations, the grass was said to have been 
covered with hoar-frost. At 3 p. m., the temperature of the air 
was 45®; that of the sea, and the soil of a garden near to it, were 
|K)th 42®, In the course of the day, the barometer rose higher 
than it had lieen for at least the preceding week. In tlie early 
part of the day, as for some days previous, the wind was north- 
erly ; but, in •the course of the night, an cast wind wind sprang 
up, and continued to blow next day pretty strongly. 

The pltfenomena of the mirage may also be frequently wit- 
nessed in this neighbourhood, on a more contracted scale. Thus, 
two persons sliall appear to be walking, where there is but one ; 
and tlie two objects shall, according to circumstances, advance 
and retire together, or move in opposite directions, similar to 
the mirage seen by M. Jurinc on the lake of Geneva, A. 
tower shall appear as if cleft asunder, or a part of it to be cut 
off, and converted into the appearance of a sepulchral monu- 
ment; and sometimes that of an altar burning with'great inten-’ 
sity. The Image of a man, dog, or other large object, shall 
be representi^ under his feet, as if walking on a mirror, and 
that of a smaller object inverted and suspended in the air. 

* In a walled^T^n, a lew yards from the shore, I have observed the temper, 
ature of the gra«9 sunset, bejow that of the air, three feet from the ground, 
while in the open fields,' the difference was comparatively tiifling,— a fact of easy 
explanation, and meriting the attention of horticulturists. * ^ 
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^'^?The appeat'anccR called and MlrcigCy leave Sul lit- 

tle Soubt a» to ihc origin of apparitions^ spectres,' phantoms, &o. 
among those who could not comprehend their cause : and now, 
when that isbcttct^ understood, we are enabled to apologise for 
those who were, perhaps,^ not unnaturally led to ^believe jn tlieir 
superbaturah origin. Thus, Plutarch relates, that, in Cam- 
pania, on the, skirts of Mount Tiphatus, dOring^the day- 
time, two great he-goats were seen to engage, and to do and 
suffer all those things which usually happen to men in combat. 
The phantom was gradually lifted up Horn the earth, and soon 
afterwards was dispelled and vanished in the air. Not long 
thereafter, Sylla having routed, dispersed, and slain on that 
Very sjmt, 7000 men, that had been under the command of 
Marius the younger, and of Narbauus the consul, he sliut up tlit' 
consul in Capua.*” While we may well congratulate ouiselvcF, 
Wc cannot harshly censure the credulity of those? times. 

Tt would appear, however, that about a century and a half 
ago, and perhaps atabtill later period, these aerial appearaiieeb 
were craftily turned, in our country, to the purposes of divina- 
tion, as weltarn from the foliov/mg among other sufficiently well 
authenticated incidents. About the time referred to, a gentle- 
man, being on business at one of the Weslern Islands, and anxi- 
ously xvaiting the arrival of a ship whk li he daily ^»xpccted, hap- 
pened one day, when in a country public-house, to express his 
impatience and anxiety about llie vessel ; when, oft going to 
the door of the house, there followed him a country man, who 
said to him, If you will give me a small hire J will tell you what 
is become of the ship you are looking for ? i^ncT without more 
add, the man set his foot On the gontlemaifs foot, in which lime 
he the ship in a great storm ready to perish ; hut wh^ the 
country man's foot was off his foot he saw nothing. The sliip 
was at that time about an hunSred miles from them ; and about 
forty-eight hours thereafter she came into the same harbour, 
and had heciiin the same condition he saw her in at the linie^hc 
country man's ‘foot was on his foot'' If we take into considera- 
tion the '.^irewdncss of character, not rarely to be met With 
apiong our more secluded courttlrymcn on the bills and isleif, in 
.Wnncction with.tlie credulity to be met with in the Ipw, cdim- 
tpy, ,aml if, perhaps^ we' make sdme allowance for the esti- 
mated distance of the ship, which w^ possibly only intended 
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to convey the idea that it was at a considerable distance, and 
altogether beyond the sphere gf natural vision, ,we shall be able 
to give a satisfactory explanation of this and similar, instances 
of divination. The phenomena in question (the china feadreach 
and feadreach maircthmhe) are by no means of rare occurrence 
in the north-western parts of our island,^ particularly in the dry, 
hot season at the end of the dog-days, sometime after sun-rise, 
but especially about three and four o'clock in the afternoon. I 
may add, the deliglitful youthful visions about the “ light-footed 
kelpy” and green-clad fairy,” are no longer a mystery ; and it is 

even an agreeable reflection that they werenotato^>*c^/rt?r visionary. 
In Captain Parry's journal of his residence at Melville Island, 
we find the following observation: ^ The 3d of June was a beau- 
tif'il clear day. At noon half of the sun's disk was seen over- 
1 ind from the mast-head, which was fifty feet above the level of 
the surrounding frozen sea. The smoke rose perpendicularly, 
which was not usual. A Vertical column of pale light extended 
from the upper parts of the sun's disk to about 3® of altitude. 
Its intensity was observed to be constantly varying, being at 
times very bright, at others scarcely perceptible. In these 
changes, which were exceedingly rapid, it was not unlike the 
aurora borealis ; the light always appearing to shoot upwards, 
as is most uspal in that phenomenon.' It is added, that ^ simi- 
lar appearances had been observed the same day at 10 a. m., 
and on different other occasions,' and that the aurora borealis 
was seen ‘ the smne evening, and in the same direction,' At 
present X shall bnly add the following short meteorological ex- 
tracts ; the one from Captain Parry's Journal, ^and correspond- 
ing in time with the last mentioned observation; the other 
from a journal kept at Edinburgh, and corrc&i>oiiding in time 
with the mirage formerly described as observed on the 8th April 
18£3. " 

From Captain Parrfs Journah * 
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Aet. VI. — Jcccnmt ff'tke deleterious effects produced by the pre-^ 
sence of the Larva of an Insect in the Human Stomachy with 
Observations, — By J. Y ule, M. D., F. 11. S. E., Fellow of the 
Royal College of Physicians, M. W. S., &c. 

A STHONO, athletic, country man, who had been employed in 
the hay harvest, towards the end of June, was, in the July fol- 
lowing first seized with an uneasiness in the stoinach^^ which 
gradually increased to pain, occasionally severe, and total loss of 
appetite, emaciation, and great debility. For some 'fime, the* 
remedies usually administered in cases of mdigestion, were used, 
without any permanent relief. But, after several weeks, during 
a fit of vomiting, a large hairy caterpillar was ejected with the 
contents of the stomach. It was impossible, from the circum- 
stances, to ascertain, with precision, the naturctof the insect to 
which the larva belonged, but there could be no ^oubt of the 
cause of the disfress of the patient, who, from this time, daily 
recovered his former health. Cases of this nature are occa- 
sionally noted ; and it is rather surprising that they do pot oc-‘ 
cur more frequently, when wcj^ consider how milch we are ex- 
posed, especially in the spring arid towards antumn, tA such ac- 
cidents, by swallowing the ova 5f certain insects along with our 
aliment. Dr Lister, in the tenth volume of the Philosophical 
Transactions of London, rdates ail instance of a boy who vo- 
'mited several larvm of the lepidopterous race ; and there are va- 
rious other instances of this nature on record. Tn the present 
case, however, the larva seemed to belong to one of the dipterous 
tribes {Tipulidea?) which haunt the borders of our ditches. The 
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bands of black and brown, longitudinally extended, and the long 
hairs, belong <b larva? of the numerous Phalenae or moths, as 
well as certain Tipuke, in this country termed- Dragon Flies 
by the country people. 

Here one c§.nnot but regret the too common custom of entomo- 
logists neglecting the appearance and structure of insects in this 
first period of their existence, in which they ^re countenanced 
by De Geer, whose labours are otherwise so valuable in this part 
of the history of Nature. But, granting the difficulties that must 
be encountered in numberless instances, and that the characters 
of the insect in the last and ])erfect state of its existence should 
constitute the great basis of a philosophical arrangement ; still, 
without a far more extensive acquaintance with the larva; of the 
various tribes, their structure, economy, and those singular pro- 
perties, in which they so widely differ, not only from the whole of 
the vermes, but among themselves, entomology must be con- 
sidered as extremely defective in its application to what consti- 
tutes the great and ultimate object of all the sciences,— human 
wants. 

1. It is in this their primary state, tliat these apparently con- 
temptible creatures come into perpetual colllson with our closest 
interests : frequently bred amongst, they devour our various ali- 
ments, and'-what they do not consume, they corrupt and render 
useless by their filth. In this way, no doubt, they are taken in 
occasionally with our food, or are admitted into the various ac- 
cessible cavities of the body. 

2. The larva of a carnivorous beetle, sent to me from Invera- 
ray, not merely lived, but moved briskly in strong alkohol, the 
day after it was enclosed in a phial filled with that liquor. Bon- 
net found that the larva of Papilio Brassicosy frozen under a tem- 
perature of 141 Fahrenheit’s Thermometer, revived perfectly on 
being thawed. This inconceivable tenacity of life, under the 
most opposite extremes, renders this part of entomology an ob- 
ject of peculiar interest to the physician. 

3. The ova of certain species have been proved to be, if pos- 
sible, still more indestructible, under very great extremes 
temperature ^land differences of situation. In the case above 
stated, the ovum must have been hatched, and the larva Iiave , 
attained to full size, in the stomach of the patient, excluded 
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from tlje atmosphere, in the temperature of the human body ; 
exposed to the aotion of the gastric juice, and pfl>ce$s of diges- 
tion, without apparent injury ; wliereas, under the circumstances 
natural to this race, tlie ovum would have been attached ta some 
plant, probably under water, at the usual tempejature of the 
atmosphere. Indeed this patient attributed, and with preba- 
bility, his severe illness to his occasional drinking of the water 
of a neighbouring (^tch, in which he might liave swallowed 
either the ovum or the larva in its early state; for the larva of 
certain Tipulaj and also Phalense inhabit the water ; but when 
they arrive at the winged state, are readilydrowned,if iiriinersed 
in this tlieir original element. So very opposite ^re the econo^ 
my and habits of tlio same individuals in these very different 
periods of their lives ! 

4. But whatever difficulties attend our inquiries into the his- 
tory of this part of nature, the evidence on which it is founded 
is so far conclusive. It would seem likely however, that the phy- 
tivorous are less adapted to live, and attain their perfect state 
in the cavities of the living body of man and otlier animals, than 
the carnivorous larva?; but we arc too little acquainted with 
this interesting part of physiology, to pronounce with confi- 
dence. Indeed, since the times of Kedi,. Haller, and Mead, 
little progress has been made in it, although some valuable facts 
have been incidentally noted, bearing on the subject. In an etirly 
volume of the Edinburgh Medical Journal, Dr Reeve of Nor- 
wich mentions a case of die larva of the house-fly 
domestica) being voided by a girl, ailer it had been the cause of 
much distress, Aj^ instance is stated in the useful aW popular 
work of Messrs Spence and Kirby of several beetles (the Tme^ 
brio molitor) being vomited by a boy ; the larva of this insect 
is the %ealm>rm of the country people, now little known from 
the general custom of using wheaten bread, prepared by the 
baker, instead of cakes, for which it was formerly necessary . to 
lay up stores of meal. 

5. As to the medical treatment in cases of this kind, it is 

f what consolatory to think that Nature herself frequently reme- 
dies the evil. Sooner or later the period of the final evolution 
of the insect arriving, and it being then no longer capable of 
living in its first situation, and of being nourished by the ani- 
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lual fluids, it is necessarily eliminated by the efforts of nature ; 
sometimes alive, as in the case of the diflerent species of Oestrus, 
luitched in the various accessible parts of quadrupeds in this 
country, and, as lately stated by Humlx3ldt and Bonpland, of 
man .biniself,Jn the tropical countries of South America. 

6. It is clear, however, that in othor instances I’roin the very 
different nature of the larva?, the period of their final evolution 
must necessarily be far longer protracted % and the distress and 
danger greatly increased. Those of certain coleopterous insects 
remaining in their first state, for months, and even years, the 
effects of their intrusion into the body must therefore be more 
dangerous. A case of this nature was lately communicated to 
me on the most respectable authority : A young lady from Dum- 
Inesshire had been afflicted for about a year with dyspepsia, ag- 
gravated by .symptoms more than usually severe. She became 
daily more eiuaciated and weak, and was concluded to be dy- 
ing of an incurable decline, when a violent fit of vomiting com- 
ing on, a number of insects of this race were observed among 
the ejected contents of the stomach, mixed with a considerable 
quantity of blood. After this, with very simple means, she 
daily recovered her former health. Sly friend did not ascertain 
the species to which these belonged, an<l it is to be regretted that 
specimens ^f them were not preserved. 

But I must conclude these remarks, my intention being to 
state briefly certain facts relating to a branch of medical learn- 
ing, wdiich, it will probably be admitted, demands more regard 
than has of laic been bestow ed on it ; — a circumstance which, in 
some measure, arises- from that discredit rally enough at- 
tached to the subject by unauthenticated statements, and fre- 
quently incredible absurdities, blended with popular rumour. 
I shall only add, that the w ell known injuries to the health of 
communities, which always follow^ the use of stagnant water, may 
frequently arise, not from any supposed impregnation wdth dc- 
com{x>sing substances, either of a vegetable or animal nature, 
but from circumstances analogous to those here described. 
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Art* Account of a Fossil Crocodile recently discovered 

in the ,Alum^Shale near Whithy, Uy the Rev. Geohgk 
Young^ ’A. M. Memlier of the Wernerian Natural History 
Society, Author of the Geological Survey of the Yorkshire 
Coast, &c, (With a Plate.) * 

In the month .of December 1834, an interesting discovery 
was made at Whitby." Bro\ni Marshall, a well known coljcc^ 
tor of petrifactions, observed, in the face of a steep cliff*, not far 
from the town, part of the head of a large animal, standing o»M 
from the surface of the aluni-slialc, several yards above high 
water-mark. Having, with “no small labour and danger, s\!c 
ceeded in obtaining the liead, he submitted it to nw inspection 
and I found it to correspond with some fossil heads found li re 
within these few years, which were considered as belonging Ui 
the Plesiosaurus. Being very desirt)us to procun? a coniplcic 
fipecimen of that animal,, I directed him to be particularly c;)u> 
ful in taking out the bones of the trunk . and especially iho Un- 
bones. After several days labour, attended with cons'aiorablo 
peril, as the spot could not be reached but by the aid of ropes 
suspended from the upper part of the cliff, the whole specimen 
was got out. When the pieces into which it had parted wort, 
put together, and laid in the order in wlucli they wa e found in 
the rock, I had the satisfaction of examining tlic specinicii mi * 
nutely; but what was my surprise, when, instead of an aniinal 
with Jins for swimming, I found one furnished with /cffs 
walking ; instead of a Plesiosaurus^ I saw a Crocodtk ! Moyi 
of the bones of both the hind-legs, with fragments of tlK)se of 
the fore-legs, were distinctly perceived. At the same time, the 
appear^ce of portions of the scaly crust of the animal, arrangc<l 
in squarish compartments, as imthe crocodile, made it easy to 
determine to what family the animal had Iwlongcd. This va- 
luable relic of a former world, was immediately purchased for 
the Whitby Literary and Philosophical Society, and conveyed 
to the Museum ; and when some pains had been taken in rc- 
moving a coating of alum-shale that had adhered to several parts 
of the msfss, it became still more interesting. The appearance 
^ which it now presents, is faithfully delineated in the drawing by 
Mr Bin!, accompanying this paper. (PI III.) 

1 II 
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The length of tibe animal^ following the curvature of tlie spine^ 
is 1 4 feet 6 inches ; but, in its entire state, it* must have been 
about 18 feet long; as the snout is considerably mutilated^ and 
a small portion of the tail also was left in the cliff, owing to the 
difficulty of extracting the vertebra?. The mutilated state of the 
snout has been occasioned by its exposure to the atmosphere ; 
in conse<{uence of which, successive portions of.the muzzle must 
have been detached, and have dropped down on the beach. 
Fortunately, another specimen of the head of this animal^ ha- 
ving the muzzle complete, is also in the Whitby Museum; and 
it is figured in the drawing, to shew the entire length and form 
of tlie head. The dimensions of the latter., compared with what 
wc have of the new discovered specimen, shew, that it has be- 
longed to a specimen only half its size ; and hence, to make it 
correspond with the other, it is drawn on a scale twice as large. 
The entire head measures 5^5 feet S inches ; and the imperfect 
one, must, therefore, have been about 4 feet 6 inches long ; so 
that, as it now measures only 19 inches, it must have lost about 
a yard of its length. The cranium, towards the upper part, is 
a fbt)t broad in the larger specimen, and half a foot in the smal- 
ler. The orbits of the eyes approach near to each other, and 
look upwards, as in the recent crocodile. They are much smal- 
ler than il\(fse of the Ichthyosaurus. Behind them are two very 
deep of an oblong form, separated only by a thin 

septum. Before tlicm, at a short distance, are seen the nostrils ; 
in die poritioy of which, the animal differs greatly from the 
common crocodile, which has its nostrils near the end of the 
mu»zle. The great lengtlt of the snout is another point of dif- 
ference ; our fossil animal being, in this respect, more nearly al- 
lied to the gavial. The region of the nostrils being injiyred in 
the smaller head, they^annot^be discerned; but they are very 
conspicuous in the larger^ and in another head of the same 
animal, in the collection of Thomas Hinderwell, Esq. of Scar* 
borough, published in the Geological Survey of the Yorkshire 
coast, Plate xvi. fig. S, as the head of an Ichthyosaurus. 
The teeth are small, and very numerous, and they ate arranged 
in straight lirfes, as in the Ichthyosaurus, *and not in the ben^-\ 
ing or curved form, in which those of the recent crocodile are 
placed, ^ 

Before proceeding to describe the body of the fossil abimal, it' 
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is proper to notice, that it was not found in the position shewn 
in the drawing ; ^for, while the head lay in its natural position, 
the body was found with the belly uppermost, the neck having 
been twisted completely round ; but, as the back presents the 
most interesting appearance, we have taken tlio libe^'ty^to re- 
verse the trunk with its appendages, thus restoring the animal 
neairly to its original form, instead of shewing it exactly as it lay 
imbedded in the rexik. Two of tlic cervical vertebra; being in 
the same mass with the head, arc of course not reversed. Close 
to the first of these two vertebrae, we see the occipital condyle^ 
which has been tom from its proper place, at the time when the 
neck was so violently dislocated. The whole of the vertebra; 
discovered, incloding a half vertebra which was taken out last, 
amount to sixty ; so that, if nothing but the other half of the 
last vertebra has been left in thccliff, the number corresponds with 
that ill the vertebral column of the Nilotic crocodile. Intlielattcr, 
there arc 7 cervical vertebra;, IS dorsal, 6 lumbar, 3 sacral, and 
34 caudal ; but the ribs, processes, &c* are so much displaced or 
concealed, in the fossil specimen, that it is not easy to ascertain 
whether Its vertebrae have been in the same proportions or not. 
Several of the dorsal and lumbar vertebne arc concealed in the 
mass ; but their spinous processes are seen running in a tolera- 
bly regular line along the back. On both sides of this line, 
wc*find portions of the scaly crust, especially on the left side, 
where the scales run vvJthout interruption from the one end of 
the body to the other, shewing portions of above twenty rows or 
rings of scales that have gone round the body, or at least over 
the back. Those scales are nearly of a square sliape, especially 
in the middle of the body, where they are largest, and where se- 
veral of them are carinated, as in the back of the common cro- 
codile. All the scales exhibit numerous' indented marks, such 
as we also see in the scales of recent crocodiles. Several por- 
tions of the ribs appear on the right side ; and near to one of 
them 'is an imperfect ammonite. The belly of the animal, which^ 
as has be^ noticed, lay upijermost in the rock, also shews many 
of the scales ; but they are not so numerous as on the back, and 
^ne of tiiem appear carinated. 

Of tbe bones of the sternum, and of die anterior extremities, 
only imperfect por^ns were found, and those much broken and 
di^phteed. Vrf^eots'tKf the radiwt ulmtf See, are seen. The 
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posterior extremities are nearly entire ; and it is observable, that 
the bones of the one leg are laid directly over those of the other, 
rthe oaJemorisoX each leg is entire, as are also the tibia and fibu^ 
ta^ The tarsal bones are likewise in their places ; but the pha- 
langes were broken into numerous fragments in taking out the 
skeleton, that* part of the rock being very soft. Yet the extre- 
mities of part of tlie phcAmges are preserved, shewing two claws, 
with part of a third claw ; as also the termination of one of the 
small toes, which, as is usual in crocodiles, has had no claw. If 
these have all belonged to one foot, we have the terminations of 
all the phalanges of that foot, the crocodile family having only 
Jbur phalanges in the hind-feet, with only three claws. The 
ossa femoris are nearly in their proper place ; and, at the spot 
where they are connected with the body, we see some part of the 
bones of the pelvis resembling the corresponding bones in the 
skeleton of the Nilotic crocodile. 

Additional Observations. — The discovery of this valuable relic 
of a former world, is not only highly interesting in itself, but 
serves to throw light on other discoveries. When the geolo^- 
cal survey of the Yorkshire coast was published, I was inclined 
to think that no genuine crocodile had been found in our alum- 
shale ; but that the fossil animals, so called, had all been fishes, 
or marine animals furnished with fins ; except, perhaps, a few 
very imperfect specimens. But, on comparing this new disco- 
vered animal with the one found by Messrs Chapman and 
Wdbler, in January 17S8, described and figured in tlie Philoso- 
phical Traneactions, vol. 1., in the Gentleman's Magazine, vol, 
XXX., and in the Scarborough Catalogue, it would appear that 
both animals have belonged to one family, and probably to one 
species, as the head i^d vertebrae (as far as can be ascertained 
from Wooler's incorrect drawitig), seem to correspond, and as 
the gentlemen who discovered the animal of 1758, ‘assure us that 
tfiey observed part of an os femoris., with other bones belonging 
to a quadifupad. The fossil animal of 1701, foup^d b^ween 
Sl'taitns atid, Runswick, as noticed in the Geolo^c^. 
p.'ifili., appe^ to have been another crocodile. Till the late 
discovery, 1 could not explain the lozetige-shaped marks, ap- 
pearing on the side of that animal, as figured in a rude drawing 
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taken on the spot ; but I have now no doubt that they wer^ part 
of its scales, corresponded with the present specitneitj toth 
in the ^ape of the head, and in the form and number of the 
vertebrse; and it was also about the same size, beins 15 feet 
long. ^ ^ 

Within these flW years, odtcr genuine relics of the crUcodile 
have been discovered neat Whitby, consisting of detached heads, 
portions of the verteimd column, &c. ; but they have been usual- 
ly asidgned to that new fossil imimal the Plesiosaurus. Th^ re- 
cent dfiCDvery has enabled us to correct this mistake, indepen- 
dent of the more full account of the Plesiosaurus, lately published 
in the Geological Transactions. 

The Whitby alum-shale, however, contains i^pdoubted re- 
mains of the Pleaoeaurus. There are fin-bones, verlebrse, &c. of 
tliat animal in the Whitby Museum i and, prior to#thc discovery 
of the Plesiosaurus dolichodeirus, tigured in the Geologic^ 
Transactions, vol. i. 2d series, pi. xlviii., we had specimens 
which convinced'\is that Mr Conybeare had been mistaken in 
his attempt to restore the fin of that animal, as figured in the 
Ge<dogic<d Transactions, voL v. pi. 42. It would be an im- 
portant object to procure a good specimen of the whole ani- 
mal. Such a discovery might enable us to ascertmn whether 
the unnatural length of neck, which it appears t^ have in the 
specimen of 1823, really belongs to it, ra is only the result of 
accidents, which have violently displaced and altered the greater 
part of its bones. Our Plesiosauri, if not of different spedies, 
must have been of veiy different azes. One specimen of the 
fin-h<Uies tha^ animal, in the Whitby Museum, must have 
belcmged to a specimen of great bulk, as the firstnow of oblong 
{neces in the phalanges of the fin are 3 inches long each. 

Of the Ichthyosaurus, three or four species occur in our alum- 
ehala. The ammtnie df Mr Conybeare is most fre- 
quantfy null with. The fine specimens, publbhed in the Geo- 
Ic^pcal Survey, Pi. Xv. fig, I mid 2, and now i^ the Whitby 
Musetifo, iaee iff this ^ledes. The specimen, No. ^ of the sanjp 
plate^ ide^Sed and figured hi the Memoirs of the Wemetian 
St«!S%,%ol. iu., is perhaps of another spmes, jbe head being 
somewhat differently shaped, and the snout (Which is imperfect) 
having apparently l^u longer in proportimi touthc of the 
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sp<H^iiien. Off fhc species with large teetli set close together, 
{jUlelJi. plat^adm. Conyheare),, there is one specimen in jhe 
Whithy Museum, (utd another was found a Voiy years pgo. 
Wliet|ier^ the ^cry large vertehrse founcl hepe, toute'of which 
measure above six inches in diameter, belong to the same spe- 
cif or Dot, remains to be ascertained. I may add, that we have 
some imperfect specimens that may probably be assigned to the 
Ichth- tenuirostris of Conybeare. • 

It 18 pleasing to observe t^e progress that has lately been 
made in illustrating the nature of the fossil Saurian animals of 
Britain., But while much has been ascertained in this depart- 
ment of science, much remains to be elucidated ; and, as not a 
few eminent naturalists are now bending their investigations in 
that direction, wo may hope that fresh discoveries will soon re- 
ward their industry, and that new light will be thrown on a sub- 
ject that so well deserves to Iw explored. Sh mkl Whitby have 
the good fortune to become the seat oY any such discoveries, the 
members ’of its Literary and Pbilosoj^hical Society will count it 
an honour to make such acquisitions to science the common pro- 
perty of the literary world. 


Akt. VIII . — A ihort Narrative of Facts relative to the Inven* 
tion and Practice of Steam-Navigation by the kite pAxniCK, 
MiLfsEn^ Esq. qf Ealsviintan. Drawn up by his Eldest Son 
pA’inioK Mii.i.i 5R, Esq. 

f p * * , , 

X HE vast, importance into which the practice of navigarion 
by Steam has ^ddenly grown up widiin the* few last years, 
and the prodigious influence which it seems destined in its fu- 
ture progress to possess over the intercours«iof mankiiwl in 
every quarter of the globe, haw naturidly attracted the public 
curiosity to the discovery and ascertainment of tbqsc earlier atj- 
tempts of ingenious or patriotic individual^ which have led tl^e 
way to such unexpected, find, p, tmith, such marvellous i^suitsk 
Upon this, as upon all rimilariis^i^iries connected yith t^ 
tory invmitions, some degree of oljscurity and up^ertainty 
has been founif to prevail, which has, as usual, tn 

va^'ious false and unwarrantable pjretenrions ; and,, while some. 
VOL. xiii, up. 25. JOLY 1826. v 
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of these have been gradually winding their way on the ean^wr 
and credulity of the world, I have had to ex;|^mnl!e no tligfat 
d^free'of teUT-rq^roaeti^ hi so long I'efiraitdng from the aSs^oa 
and publie vinditletimi of the claitus of my Father to be held 
mid acknowledged as the real author of tfm mochfin intern of 
nav^ation by nieans of steam. Bi now performing thus tardi- 
ly that act of duty to Which I have felt myself imperiously 
called, I diall studiously confine myself to a brief narrative of 
facts, such as I feel confident will supersede the projmety or 
necessity of afiy controversial discussion on the subject. 

The practical system of modem steam-navigatiem may be 
said to consist of two distinct parts. Tliese arc, in the first 
place, the application of wheels or rotatory paddles to the pro- 
pulsion of vessels; and, in the secemd place, the substitutiem of 
the irtesUtible power of steam in place of animal strength, or 
any other species of mechanical force, in the working of those 
rotatory paddles. 

Without any violation of what ought to be admitted as ge- 
^nuine historical truth, it may be said, tliat both of these are 
modem and very recent inventions ; while, at the ssmie time, it 
is not to be disputed, that some rude and long forgotten at- 
tempts at both may be traced to periods considerably more re- 
mote. Thus, it is undeniable, that, in the 15tb century, small 
vessels, propelled by means of rotatory paddle instead of oars, 
were employed on some of the rivers of Italy, although the 
practice seems to have been very limited^ anii long since dis- 
used, as very inferior in efficacy to that of ordina'y oars ; and, 
in so far as 1 haVe had any Opportunity of learning, the exist- 
ence of the practice is nowhere recorded but in the work of Ko- 
berfhs Valturius, De Re MUitari, first published at Vertma in 
the year 1472,— a work Of considerable note in fhe author’s own 
tiibe, but wliich has been for ages neglected and Unknown, un- 
less to the more curious in early bibliography. . In like manner, 
it is undeniable, diat, about nhiety years ago, aii ingenious peiwn 
of the nmAof Jonaihan Hulls invented a machino for Carry- 
ing Vessels out of or into any harbour or river a^nst 

wind or tidfr, or in k calm,” for which he obtained royal fettem- 
paUimt, dated in tlio yfeu- 1736 ; an invention consisting of a 
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small vessel) which he properly enough calls a Tow-boat, ha- 
ving a retaining paddle extended from its stern, which was 
put in motion by a small and simple steam-appomtus ]^laced in 
thd‘ body of the boat ; and with the aid of this tow-boat, he 
proposed to drag latgef vessels out of the harbour in a cahU) 
or againiSt the wind and tide. It would be unjust to the me- 
mory df an ing^ous speculatist, to deny to Jonathan Hulls the 
credit of having first conceived the idea of rendering the power 
of steam subservient, in any measure, to tlie purposes of navi- 
gation ; wWle, on the other hand, it would be quite absurd, 
and equally unjust to the claims of posterior inventors, to state 
his little towr-boat a» bearing any close analogy to the steam- 
vessels of the present day, or to insinuate the possibility of any 
hint having been derived from the description and draught of 
his new inventetl machine, printed by Hulls in 1737, but of 
which, till withm the last few years, no copy was known to ex-< 
ist. In a word, it may be fairly stated, that, forty years ago, 
no man, either professional or speculative, had seriously thought 
of substituting rotatory oars or paddles in place of sails in the 
propulsion of large vessels at sea, or of employing tlie boundless 
force of steam for any purpose of this nature. 

Tins much I feel myself warranted in saying, that, in the 
various experiments on Iwth of these parts of the system upon 
which my father is known to have expended his means, he was 
not impelled or guided by any previous discoveries, either of 
ancient or more recent date. 

Add here I hppe to be pardoned for saying a few words of 
the person, whose claims to the grateful recollection of his 
countrymen I have thought it my duty to record. My father 
waa not of any profession, either military or naval ; his proper 
business was that of a banker, by means of which he had accu- 
mulated considerable wealth, on which, however, he aj^peared 
to set little value, unless in so far as it enabled him to in- 
dulge his ruling passion for tlie promotion of improvement^ 
in the arts, tending either to national security or to tlie general 
benefit of mankind.' In prosecuting his schemes of this nature, 
which lie alwt^s did with a certain characteristic mergy anfl 
zeal not easOy to b® baffled, nothing could be mote remote 
fnnn his thoughts thap any sordid or selfish ends ; and even in 
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their successful accompH^ment, his own personoal credit and 
oonsideratiotQ seemed to be ahnost entirelj forgotten ; and had 
his talents and his means been in all respects eqijal to his own 
public spirited and truly patriotic wisheis, there was hardly any 
limit within which his prudence would have set bounds to his 
«xertictns for the bcnedt of his country. ' 

The present is not a dt occasion for me to enter into a detail 
of the numerous and important schemes of improvement in 
which my father was embarked at various periods of his life. 
Xt may here be enough to say, that, among others, he bestowed 
much thought, and expended very large sums, on the im> 
•provement of artillery and naval architecture. 

One of the immediate results of his experiments of the first 
description, was the fortunate and well known invention of the 
caironade ; and it was in the course of his speculations and ex- 
■periments on the latter, that he was led to think of devising 
.some improved modes of constructing or propelling vessels in 
circumstances where tire ordinary resources of the nautical art 
were ixisuificient or unavailing. Among these the construction 
of double and triple vessels, to be moved by wheels placed in 
proper situations, hod occurred to him as calculated to prove 
of es^utial service ; and, accordingly, he did nof hesitate in 
building and equipping several vessels of tliis description, 
which he considered as fully warranting his owh previous ex- 
pectations of advantage. 

XIaving so far satisfied himself of the utility of this scheme, 
he printed at Edinburgh a work, in both the English and 
French languages, which he entitled, “ The Elevp,tion, Sectiem, 
'Plan, and Views of a Triple Vessel, and of Wheels, with ex- 
plamitioDS of the figures in the engraving ; and a short account 
of tiie properties and advantages of the invention.” 

This work is here pcculiaidy interesting, not only as dis- 
playii3g myofather's great exertions for the imptovemant qf na- 
val ardtiitecture, but by recording the first announcement cf hjs 
intention to entploy a power, more adequate to the ends in v4ey 
.than that either of huma>i strength or of ordinary mechanical 
bcmt^vancet It is with this view that I deem it ne|ces^ry tp 
quote a few of the more important passages of ihe. wptk. 



85 


of Sleam^Namgatim. 

“ Inventions which have a tendency to promote the happi- 
ness, or to increase the comforts, of mankind in general^ should, 
as soon as they have been, brought to any degree of maturity, 
and can be described with tolerable pecision, be communicated 
to the world at'large. 

“ Impressed with this sentiment, I have caused to be en- 
graved a plan and views of a triple vessel, coAstructed on a 
new principle, and also a plan and view of a wheel to give her 
motion through the water. That engraving, with explanations, 
is subjoined. The properties peculiar to vessels so constructed, 
with the benedts wliich may be expected to result from them 
to society, I shall endeavour to describe as clearly as the nature 
of the subject will allow. 

“ The years I have applied myself to this subject, and the 
many experiments I have made with vessels which I caused to 
be built for the sole purpose of improving naval architecture, 
have given rise to the invention which I now communicate. 

‘‘ The first and princijpal property of vessels constructed up- 
on the plan here communicated, is derived from the wheels, 
the mechanism of which is simple and obvious. To work them 
seamanship is not requisite, for it can be performed even by 
the most ignorant, — strength and agility in the men employed 
being all that is necessary. 

“ From the experiments I have made in different vessels with 
the wheels wrought by cranks, as shewn in the plan, it appears 
to me* that ships, however great their burden, if there be no 
wind, and the water is smooth, may be made to pass through 
it at the rate of &om three to four miles an hour. 

“ When the movement of the wheel comes to be aided by 
mechanical powers, so as to accelerate its revolutions, the be- 
fore-menrioned rate of a ship’s ghing through the water will be 
in proportion to the power used. 

“ 1 have also reason to believe, that tin: poweb op tuE' 

STEAM-ENGIKE MAY BE APPMED TO WORK THE W«EEI-S, SO AS 

TO THEM A ftOiCKEB MOTION, and consequently to itterease 
that bf tho ship. In the course of this summer I intend to 
make the experiment, and the resuTt, if favourable, shall be 
communicated to the public.” 
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r And, after enumerating the peculiar properties by which 
those* vfssels were distinguished, and the various benefits to na- 
vigation resulting from these propertit^, he seems to have 
thought it necessary to apologise for not having eondticted the 
expei^ments on a still more expensive scale. ' " 

“ It was my wish to have built The Edinburgh [the tri{>lc 
ship, of which the migraved plans are annexed to the book] on 
a scale sofifidently large to have rendered her fit for a voyage 
of any length. This would have shewn more clearly the prin- 
ciple of her construction, and would have enabled me to ascer- 
tain wiUi grater accuracy, not only the best forms and propor- 
tions of the three vessels, hut also the proper distances at which 
they ought to be placed from each other. From an underta- 
king of such magnitude, however, I was not only prevented by 
the attention 1 owed to the duties of a great business''in which 
J was then engaged, but 1 uas also restrained by prudence, 
having, during the late war, expended large sums in number- 
less experiments for the improvement of artillery, with a view 
to aid my country, and having, since the peace, incurred much 
expence in building various vessels, with a design to improve 
naval architecture.” 

And, after giving various important suggestions as to the 
proper construction of such vessels, he tlius concludes his state- 
ment. 

“ Having thus thrown out these few remarks upon the in- 
vention I now communicate to the world, I *submit it tb their 
consideration. As to the truth of my system, it may be easily 
ascertained by any Frince in Europe. It will be an underta- 
king patriotic and beneficent ; and if followed with the success 
wHkh I expect, must he attended with the happiest conse- 
quences to his subjects. *■ 

** As to myself, after some years bestowed in study and np- 
plicatbn to this subject, the present time forms to me a period 
of repose and«aati^factionI The vessel of which the epgmving 
is mmexed/ ht the which I have had built, with, a view 
to mqmrve naval architecture. Chie of them,*^bHilti^ a consi- 
derable expence, lies proscribed and rendered* useless by the 
above mentioned statute, enacted after the vessel was laun^ed. 
Notyfithstanding this, I was refused a license to make experi- 
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ments with her at my own expence ; experiments unconnected 
with any sordid view, and which aimed at nothing but promo- 
ting the general welfare of mankind. r 

The light in which the utility of this invention shall be 
viewedLby thg public, will enable me to judge how fai* it may 
be proper to maJke known another s;ystem, founded upon a com- 
bination of the powers of an improved artilleiy with those of 
an in^roved naval architecture. 

That system is of such a nature, as, from its very great su- 
periority, to give a decided advantage to the State by which it 
ishall be first adopted. My only view, however, being to pro- 
mote the happiness of mankind, a discovery of this system will 
not be made, without having just reason to expect that it will 
be employed for that beneficent end 

It may be readily believed, that the liint contained in this 
publication of ray father’s, of his intention to apply the power 
of steam to the whole of his double and triple vessels, was not 
hastily thrown out. In the course of bis various experiments 


^ On the estimation in which my father was held by his contemporaries, at 
the period of this publication, I may be pardoned for appealing to the follow- 
ing passage in the Mempnals of Great Britain and Irelahd, by his distinguished 
kinsman the l^e l^r John Dalrymple, Bart. 

Mr^Miixian, a banker, of ^eat wealth and ancient fiimily. He, is the 
same person who invented and improved the carronade-gun, and who has late- 
ly invented an improvement Ujpon shipping of perhaps still greater importance 
to. auiaval nation^-la triple shifs worked by wheels in the two separations be- 
tween the three vess<3s, in a csilw, and when the wind is contrary; which has 
the threfe ibllcJWing advantage,— .that she advances ia.a calm when other, ves- 
sels stop, or against the wind when oUier vessels ar^ efriven back ; t)bat she 
makes the whole sea-coast of the world a harbour by the shallow water which 
she draws; that slie save^ from shipwreck on sea-coasts, becai]se,bj means 
of her yfhe^ she can he kept off any eoi»fc ih time of danger. I ^ow not 
his equal in this^island in point of idvention, sagacity, to regulate it, indpstry 
"ai^dspirit* ' •<' « ' f 

: Mr Miller sent a. present of his book* with plates, to desefi^ the 
vessel and its principles, to eveiy Sovereign of Europe, and also to this 'Ame- 
rica, States, he thought that the invenfion ought to be the {m%erty 

of human kind. ‘ 'Copi^ of it were also sent to the Boyd Sodety at London, 
thk Adf JLiteary in Scotland, and, the tiniveraity of*that 

^eonntry^ 'and, X believe,, also of England,; and he constmpl^ and tned in the 
sea, several of these vessels, to ascertain which was the form, at hM own . 
expence^ which has been a very great 
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on the comjm-titive velocity of hh veasok vrith those pmpeHetl 
by sfifils, or by ordinary oars, which ha4 given occasion to se^ 
vcral interestfn^ and animating contests for sttpeiiority, he had 
strongly felt the necesmty of employing a higher force than that 
of the human arm, aided as it might b® by the ordh^^^ 
lihaaica! fiontitvances ; and, in this vjew* various suggestions 
were'successlvUy adopted* imd^laid astrfe. Thus, kt one 
it occurred to hiimthat the power of horses might be usefully 
employed ; while, at another, the aid of the wnd itself secided 
to furnish the means of counteracting its own direct and ordi> 
nafy operation. But among all the possible varietiefe of force, 
tlrnt of steam appears to have presented itself to his mind, as at 
once tlie most potent, the most certain, and the most managC'^ 
able. 

And here it is that I experience a heartfelt satisfaction in re- 
cording the merits of a most ingenious, os well as modest and 
worthy man, who then resided in my father’s family as the tu- 
tor of two of his younger sous, and whose thoughts had been 
much turned towards the improvement of the st(aim-engine. 
To Mr James Taylor’s enthusiasm my father always professed 
hinlself indebted for assistance in his favourite pursuits ; and 
it was in the very heat of a keen and breathless contest, in. 
which they were one day engaged with a custom-house bout, 
on the Xrfjith establishment, that Mr Taylor called out to my 
father, That they only required the help of his steam-engine to 
beat their antagonists. . 

This casual and random ejaculation was not lost on my 
ther. It led to many subsequent discussions on the practica- 
bility of this'jqipHcation of force, in the course of which various 
expedients were thought o^ for overcoming the most obvious 
mech^ical diffiiiulty,— that o^ converting a direct rectilinoar in- 
to a rotatory motion, and the no less obvious danger from fire, 
in certain stat& of the wcathej* 4 but it w^as under a very con- 
fident anticipation 6f the success of the experimmit, that my fa- 
ther to the subject in his publication of February 
178r;'-’:v, , . . , , 

. In experim^tis, he deemed it^adyislib^ in 

every. point <rf to' bfe^n upon a small, scale.; yet 

ti^'''(^ctOrmi^^ ihjl, problem which Jt was hie ob- 



' iftedm-N'avigatiOn. 89 

ject to sblve. He hkd constructed a small and very, handsome 
double vessel with Wheels, to be used as a pleasufe-ly>^t ;on his 
lake at Balswfntdn ; aiid in this little vessel he resolved to try 
the application of steain. On looking round for a practie# e»- 
^neerHo exeeute the -Work, Mf ’Tajdor recoipmonded to hf#;a^ 
tentiott WilHacift' Symington of idle W^lockbead Mines, whom 
he .had knoWn at school, and who had Viecently contrived a mode 
of ‘applying the force of steam to wheel-carriages.. My father 
was ple^d i^^ith the ingenuity of his contrivances, and aeemd* 
iogly employed him, along with Mr Taylor, to suj)enntend-the 
construction of a small steam-engine, to be used in this pro- 
jected experiment. This was in the spring of 1788 ; and it 
was not till the following month of October that the engmie 
and machinery were «>mpleted, and placed in the pleasure-boat 
on Dalswintou lake. Nothing could be more gratifying or 
more complete than the success of this first trial ; , and while, 
for several weeks, it continued to delight my father and liis tm- 
merous visitors, it afforded him the fullest assurance of the 
justness of his own anticipation of the possibility of applying to 
the propulsion of his vessels the unlimitable power of. steam. 
On the approach of winter, the apparatus was removed from 
the boat, and placed as a sort of trophy in his library at Bah 
swinton ; and, ifter his death in ISjS, it came into my posses- 
sion, and has been fortunately preseiwed as a monument of , the 
earliest instance of actual navigation by (steam of which any 
evidence or recard has been produced *. 

Of this cjjpcriment, an account, drawn ,up^ by Mr Taylor, 
was publiidied in the Dumfries newspaper of the day. The 
experiment was also noticed in the Scots Magazine for Novem- 
bm' 1788, in the following words: “ On October 14, a boat 
was piitin nrotioh by a steam-engine, upon Mr Miller of Dal- 
swinton's piece of water at Aat place. That gentleman's inW 
provements in paVal affairs are well known to the public. ]^oy. 
some, time past bii' attefitibii has been turaed to the applicatum'..' 
of the .steam-efigine to the purposes of navigation. .Heb9|i '. 

' ‘ ■ - ■■ i' * n i ; 

• This little cttgiiic (4 inches diameter eylindets) waa ccmattucted hy 
Geot^ Watt, hrasis-foundiir, 'Low Caltoh, Edinbur^jh. The cylinders are of. 
bras^ and the workin^sMp does great credit to the artificer. 
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a®i4 ovidently (shewn to the world, the prac- 
tioalnlity this, hy executing it upon uen^ scale. A ve^el, S5 
feet long and T htoadj was, on the above date, driven with two 
whe^s by a atnah engioe^ It answered. Mr Miller's expecta- 
jtiom ftdly* and afftwded great plea^ura to the spectatorsu* The 
isuccesa of this expedition is no small accession to the public. 
Its utility in cabals, and ail inland navi^tion, points it out to 
be of the gretdest advantage, not mdy to this island, but to 
many other n^ons iu the world. The engine used is Mr 
€[yiiwngton’s new pateijjfc.engine.’’ The effect of these public 
notices was such as might have been e^tpected, in stimulating 
xny father's ardour &r further trial, on a larger and still moie 
ifiatidactory scale. 

Aficodcdingly, in the summer of 1789, he directed one of hi^ 
douhla vessels, of about 60 feet in length, to be carried to Cai- 
xon, in order to be dtted up as a steam-hoat, by furnishing her 
with revedving paddles, and a steam-engine suited to tlie sup- 
posed exigencies of the case. In this second expciiment, he 
again availed liimself of the zealous assistance of Mr Taylor, 
an^agdn employed Mr Syjminglon as the operative engineer, 
For this purpose,, they were dispatched to Carron in the month 
of JFuro 1789, and I have now in my possession the original 
letter salt by my fatlrer to the Carron Company,® as introduc- 
tory to Mr Symington’s employment. It is as follows ; 

“ Gentlemen, Dur^fermline^ Qth June 1789. 

The bearer Mr William Symington is muployed by me 
to erect a steam‘^gine for a double vessel, which he proposes 
to have ntada at Catrom I have therefcare to beg, that you 
will order .the engine to be made accordii^ to his directions 
As it is <ff huportancatbat the experiment riiould be made aoon, 
J beg also that you will assist him, by your ardm^ to the pro- 
wco^men, in having it done, expe^tiously. 1 am ever, 
tegardi, Gentlemen, your most obedient humble 
|«l!y^t> , ^ , PaTXICK M 13 W.EK. 

, . « Gwww ^3m§myf at 

, <?f |h^ anx|pus i)>mportance thus expressed by my &- 

th(ir for the rapid prosecutioa of the work, i^ was not tiU after 
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A lapse of six mcaiths his vessel was ready ta be put m 
Itnotion. In the course of the first week of Doceidher tie direct- 
ed the vessel to be tak^ into the Forth and Clyde Caiial; and 
having gone abroad vith a i^mittce of the Canon Company) 
and %, part^ of hiii firidnds, and' in presence of a vast mul^tade 
of cyrjous spectators, the machinery was put in moticm, and 
this second trial promised to be every waf as prosperous as 
that on the lake of Dalswlnton- It happened, however, un- 
luckily, that the revolving paddles had not lieon made of suf- 
ficient strength ; and when the engine was brought iitto full 
action, several of the float-boards were carried away, and a very 
vexatious stop was, for that day, put to the voyage. No time, 
however, was lost in repairing this damage, and, on the 25th 
December, the stcam-lmt was again put in motion, and carried 
along the canal at the rate of nearly seven miles an hour, with- 
out any untoward accident, although It appeared ovi^nt that 
the weight of the engine was an overburtben few the Vessel, 
and that, under such a strain, it would have been impfudent 
to venture to sea *. 

The experiment, however, was again repeated on tho two 
following days ; and having thus satisfied himself of the ptac- 
ticabiHty of his scheme, he gave orders for unshipping the ap- 
paratus, and laying it up in the storehouses of the Catron 
Company, and directed Mr Taylor to call in tlie various ac- 
counts, and discharge the expences which the experiment had 
occasioned. • 

It was, d believe, my father’s intention tp have announced 
the result of the experinmnt in a regular publieatiem, sunilap to 
that already noticed on the subject of double and triple vessels. 
In the inean time, the following brief notice n;iade its appear- 
ahefe in the Edinburgh newsjfepcrs of Febrnary 1790. 

qf fk Letter from FaJkiri!. s ^ 

** It is with great pleasure I inform you, that the' i^peri- 
ment which rome time ago was made upon the dteatiCana} here, 

* Her pkakkig bel;^ oidy tbtee quarters of an itildt thick, although her 
lengUt was metjr feet. • * 
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by Mt Miller of Dajswi^ton, for ascertaining the powers of the 
steam-engine when ^pUed to sailings has kteiy been plated 
with vfejy grc^t success. Although sgcpedmi^its have 
b^n conducted under a variety of disadvant^s, as having 
been made with a vessel built formerly fof a different purpose^ 
yet the vejpcity acquired was no less than from dx and a half 
to seven miles an hour. 

Tliis suffidcntly shewsj that) with vessels properly construct- 
ed, a velocity of ei^t or nine, or even ten;, miles an hour, may 
be eanly accompUahed ; and the advantages of so great a velo- 
city iu rivers, straits, &c., and in cjases of emergency, will be 
sufficiently evident, as there can be few winds, tides, or cur- 
rents, which can easily impede or resist it; and it vvill be evi- 
dent, that> even with slower motion, the utmost advantage 
must resifft to inland navigation. 

“ It is with great satisfaction tliat we have received this in- 
tdligence from pur obliging corresjmndent. Every well-wisher 
to the extension of arts and commerce must be highly gratified 
with the signal success of this important experiment, which bids 
fair to introduce an improvement which, by greatly facilitating, 
and rendermg more easy and speedy, the intercourse by means 
of navigation, must not only be highly advantageous to our own 
country in pardcular, but to the commerce of the world at 
large, and to manidnd in gencrai.” 

It may naturally occasion surprise and disappointment, that 
here I should havf to terminate this account of my Father’s ex- 
perimmrts on Steam-navigation. That he did not follow up 
these prosperous and decisiife triab of its efficacy, with the 
same spirit and perseverance l^hich had been so conspicuous in 
many other inst^ces, must for e^er be matter of regret to his 
fam^y^ as it whs to himself in the latter years of his ^e. 

howevjw, was, that, in the paosecution of this last 
undertaking, he Md essperienced a very violent di8gubt,;i/9t»n 
ihejmieemduct qf those whom he had intrusted ^th Us 

eweeuHont aodj^ to complain not cmly of tardin^s and uegU.. 
g<mee, but of the illa’egulated and enormous expence in which he 
had’jbas^if unnecessarily involved. On these subjects I am un- 
willing iiO enter into farther details ; but I maj be permitted 
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to add, that, by this time, my father, in the prosecution of his 
various schemes of a purdy public nature,* and wi^out the 
slightest chance or expectation of reimbursement, hdd ex|>ended 
towards J’dOjOOO ; and being by this time ardently engj^ed 
in agricultural pursuits, his stttention was more easily tun^ 
from the objects of his former speci^Iations, than those ’atv 
quainted with his character would have becn.prepared to anti- 
cipate. 

Be that as it may, it cannot be disputed, in point of fact, 
that he had fUUy established the practicability of propelling 
vessels, of any size, by means of wheels or revolving paddles, 
and of adapting to these the almost boundless powers of die 
steam-en^nc. In the way of pure invention nothing farther 
remained to be achieved, although, in the subordinate details 
of execution, great room remained for minor improvements. 

Of my father’s peculiar and undoubted merits as an inven- 
tor, I have endeavoured to give a fair and unvarnished ac- 
count ; and of tlic reality of tliat invention, as carried into ac- 
tual practice in the years 1788 and 1789, no demonstration 
more unequivocal can be desired than that, with his few, but 
most satisfactory, experiments, the prosecution of this most 
inomentou^ discovery remained suspended, for many years, in 
a state of inactivity and neglect, till, at a period comparatively 
recent, it was revived in America and in this country, by persons 
who can -be proved to have derived their first lights from the 
expieriments at Balswmton and at Carron. On that subject !l 
am in possession of ample evidence ; but, at present, I have 
felt no other desire than to record the facts ^immediately con- 
nected with my father’s operations, and to establish the priori- 
ty of his claims to the credit of having originated, and carried 
into practical^exccution, an irpprovement in the nautical art, 
by far the most important of which the present age has to 
b^t, and the ultimate effects of which, on the future inter, 
course of mankind, the most sanguine imagination would ^ 
tempt in vain to predict. 
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A«x.‘ IX.— and Eapaiifmfs on tft6 Strudnte 
and Fum^oM of tAe By BobIe*® £i>uoi«» Gbak®, 

M. D., %. B. t. S., U, W. S.Vtfec. • 

» " t 

SfQKeSB^BVe aquatic productlbus ; aiHl Ikdthe three kbowtt spet. 
cies of fr^-water sponge) the Spof^^ j^vinata, Spot^iffa 
Jrtdtnlis, and Spongilta ramsaf ti6w extiluded from the 
genus Spongia by the best authorities) Lamarck, Lanjouroux, 
and Cuvier, all the known spedes of Irue sponge are inhabitants 
of the ocean. 

Sponges have a very wide geographical distrlbudoftf. They 
have beeb met ^ith on the coasts of Norway, New Holland, 
North America, Otahoite, and most of the intervening shores. 
Fabiicituf found several species on the shores of Greenland, 
and„ nearly an hundred species were brought by Peron from 
Australasia ; so that this genus has a known distribution over 
nearly 90 de^eeS of ladtude, and within this range they are 
known to abwnd ob the shores of Europe, Asia^ Africa, and 
America. 

Their growth apd distribution, like those of other animals, 
ore Whenced by climate. They arrive at greatest perfection 
within the tropics, and become smaller, niore rafe, and of a 
firmer texture, as we approach the polar circles. Those most 
valued in the arts, the Spongia communis, Spongia lacinalosa, 
and Spon^a usitedksima, tire inhabitants of th% coasts of Ame- 
rica, the Mediterranean, the Bed Sea, and the Indian Ocean. 
The smpll Spei^ia compressa and the Spongia ciViafa thrive 
on the froSen shores of Greenland, beyond the 60th degree bf 
north ladtude. 

It is not known under what pressure of tlie ocean theSe deli- 
cate creatures may live, but they m'e found equally in places 
covered perpetually by the sea, as in those which it leaves dry 
at every recast the tide. They adhere to and spread over 
the surface of rocks, Thalass'ophytes, and marine animals, and 
are so firmly attached to them, that they cannot be removed 

♦ 

Head before the Wernerian Natural Hiatory Society, 19th Febrtiary and 5th 
Manli I4t5. 
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without lacerating or injviring their bodies. .Although th^ 
thrive best in the sheltered. caviUes of rocks, th(^ conre 
turity in ntuationg exposed td the unbroken fury of tSe ; 
but, in the latter situations, I have always observed them MOal> 
ler amifirnwt in their ,tei(ture like those inhalndng colder 
mates, whether their exposure were to the north or south. ^Ihey 
cover the nakedness of cliffs and boulders, they line with a varies 
gated and downy fleece the walls of submarine caves, or hang 
in living stalactites from the roofs. 

They attach tliemselves indisciiminately to bodies belongng 
to the mineral, vegetable, mid animal kingdoms, and the indi- 
vidual species seem to have no law with regard to the particu- 
lar substances to which they adhere. I have found sponges ad- 
hering to basalt, greenstone, sandstone, soft slate-clay, vanoua 
kinds of fuci, shells of living and of dead mdUttsca, shells of 
living crustaceous animals, Serttifaria^ Fliutira, CoraUineSf andi 
even to the soift surface of living compound Jecidite ; but I 
have not seen them on clay, sand, gravel, bitummons shale, de- 
cayed wood, nor any metallic body, though favouridily placed tes 
receive them. 

The branched species I hove always found hanging peipen- 
dicularly from the under and sheltered surface of sbUd overi 
hanging clife, or tabular masses of rock. The flat ^reading 
species with projecting papilla^ I have generally found on the 
sides of boulders ; while the flat ^cics, without proUlin^t pa- 
pills^, are generally seen on the under-surface of rocks, or en- 
v^oping bo^es which adnnt of a little mption by the a^^tation 
of the sea. *rhe delicate and beautiful Sportg>eB compressa 1 
have found hanging fk>m the surface of AecidUtf or of flat spon- 
ges, which covered the under-surface of rocks : they hang either 
Mugle or attached in groups, atjd are likewise seen attached to 
the rock itself. The Spongia coalita is a branched i^>edes, 
capable of rising erect, front the 0eat breadth of its base, thn 
flrmoess of its skeleton* and the frequent anastomoses of Us 
branches. 

The known range of magtutude of the sponge jla perba]^ 
greater than that of any other animal ; indeed, it is otte of the 
most irregular of orgauixed beings in nu^ltude, form, and 
colour. The ^pongioe cofHprelisa of tlie JVith of Forth som^ 
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tiiBfs expeji^,#^ fo^i ^ v^ea |uU,gr«ny% while thf 

si4fa^ h? 

mw^fhme°^i^ 9f Je^ « >#4 .p«ji*»¥y 

(mm ilej?- w.% 
m ^ el 

<>C “J'fvt) 

.gc^r s^ tj^anjg of tbj,^siiaBiK^i^J4?>4?f- ^ 

■yhe fownsjwjiwh wm?^ a«^ fliul 

thja^ of l^e gp?ii^ingjiif,8pe{?ie8 ^^ii^,^uch qn ^g^aur/ace 
to^iph tbey.^bne. T^y m sp^%, pcf^t^gil^ed, 
flaljf^tign, it^o^l^ulifonB, tjibjjJqr^ foliaqcqi^ ,jqid^ £rajM% 
J^rom tl\9?|g s^vpageaesal vanetre^^of form, |{ipyj^vq,^fil,, 
divided by Lamarck into sOven groups, each of which conta^it 
mapx apeejes, agpm ^^ha^aptenspd particular forms, auhqr4i- 
naV? to Aegeptsra), formiof thegrqjjip. The colours are Jik?- 
wi§^ ^^oyed^to^discjnwmate tJhp sp^eft ; but ap (tl^y, entip^lj 
chatige l^dryipg^ tltey afibrd le|» iipeful (.hafaptersn, ,(The most 
fire^^t epburs brown and yellow, though sponges arqhker 

«J“d wh4^; efcn red,,aivi bbtJk 
8pei^ia^^j§K»^gW tuira and Sfongia i^a) are 
Sue^iujdi?- Req §ea- 'fh? odours pf^s^me spongc| nr? d^- 
tadp^yjajijjpi]., ^^hilgjpthcrs heteng p> q^mj^^on and well-Jtnowu 
veg^^&Z T|:;he flylicn newly ja|tcn,fiom. ^e 

w^e^ apiejl^ ^fxg strongly of , the pqmpip mubsel, ap4 ^h9» 
bqrnj^hi^f^g^jjlps ^be a^piq bivalve ]?^m\ , the 
armp^s^^^m fbe otbep hand* wells of thp tqmmou 

mu^pqpni ; apanp, as the 4%i^g?avW*d«h ,bav^ ^cqly aiipr- 
cepl|^e,«4fl^> 9,^ 

Batvqal atat% they elaapt^ aqd poasei^ 

livgh^j^iq^ jiut mai^,of the sBe9i?%..hy d^ywiliecome 
q% liable, iqse ^ #de8 qf*«?lo»fii ipdbecpjpe jlyb. 
So|53^^^ they pa^ th*o’a##sblui^«9]0«^ to J^Wk* hy 
phIwH* <'^jfef4.^boH|h9fty oc# 

^SsJ% W4#i^ 

pfWJWn*- ehw^sty 9^ .9^ 

““^5? ®M4iiwi0 ohstjanddry.staJfe this iptijfiabif 
P^?y^?P.*HM#!WihtdW^? eeoptptny, whe?^.»1^8.ipla(Se 
eo^ta not be supp)k4 by any oth^ known subat^mces ^opks 
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have been written in the Gennan and Englisl) languages by 
EeUer and White, on the uses of sponge in surgical opeiptions. 
The fibres contain muriate and carbonate of soda, iodine, and, 
like ThdasriophyteS) carbonamms matter. From their iodine, 
they hat;p beet) much imd successfully employed in the treat- 
ment of bronchocele, and in the removal of chrome enlargements 
of die glands, in the moimttunous (hstricts of die Ctmtinent. In 
tbe Briddi dominions, the Spongia o^dfudh ( Sponga laemu- 
losOt Lamarck ) is recommended as an tuticle of Materia Medica 
by the Colleges of Physicians of London, l>ublin and Edin- 
burg. Sponges form a valuable article of commerce in the East, 
and some islands of the Mediterranemi export no other article of 
trade. 

The species of this animal were studied, -^their characters 
were described, < — their phenomena in the living state vrare ob- 
served, — and their uses in the arts were known, by the Greeks 
more than iiOOO years ago. It is pleasing to observe, that our 
forefathers, at sucli a remote period, were occupietl,Iike ourselves, 
among the rocks of the sea.6hore, experimenting on this humble 
and apparendy insignificant, bring ; and, if we possessed endre 
the writings of the naturalists of that period, pardculorly of those 
alluded to by Aristotle on the shores of the Toronian Gulf, 
there would, probably, be nothing new in the details of the 
lowing inquiry. Aristode gives an account, in his usual brief 
manner, of the theories which had j^revriled muong imturalists 
before liis dme, concerning the vitality of the sponge ; and men- 
tions die arguments which had l^en used to prove that this ani- 
mal is senritive.* It was asserted by some, that the sponge con- 
tracted itarif, whmi an attethpt was made to tear it the 
i-ock ; and that it embraced more firmly the rock to trhtch4t 
waa attached, whmt the winds bJeV vudently upon >; or the < 
waves dashed agmnst it. But he does not state this his own 
Opinion t and he even mendons, that the naturalists of Torona 
doubted the truth of thtet; firiis. He g^ves an account at the^ 
differmit kinds of smril animals found in tbecavides of 
same rmembUng the larvae of moths, or other winged insects;. ' 
miters reseudfiitt^eaiili-ti^^ He particularly descsribcs the 
PinMpSMtim ol L«tteUle> or small peiMntdts, as 

vhU ton. w>. n 
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infcstu^ the i^vitiea qf i^Kmgeij ; and says, that they open tlieu 
jaaoutljs, to alloF small animalcules to ^ter, and ^ut them in, 
to destroy them when These different animals, how- 

ever, he merely shelter themselves, and are nourished in 
tha cavities of the sponge ; they become the jaey of sinfill fishes 
whm> the sponge is torn from its seat ; and oven the broken fe- 
mmns dT the i^iooge aris consumed hy the ^e ^shes. But he 
niendons, dmt the remains d a sponge thus torn from its place 
^roay continue to grow upon the rock, and become a complete 
sponge ; that aptmges, in deep and sheltered situations, have a 
softer texture than in places exposed to the mndsand tempests, 
which check their growth and render them harder; and that 
tli^ey ^'ow best near the shore, in situarions, however, where 
Bmy may^^ completely covered at high-water, because they are 
thus wa^i^ and cooled hy eveiy access of the tide. He sjK'aks 
Wrongly of the ityurious effects of. high temperature on these 
anjnuils ; aqd says, that it causes them to run rapidly into pu- 
trefacdon, This remark of Aristotle I have fpund of service, m 
keepli^ sponges alive for the following experiments. The spe- 
rifS found on the coast of Lycia, he states, were of gicat 
magnitude, but of a rare and loose texture, He gives a descrip- 
tion of Ithree different species of this animal, which he character- 
iaes by the looseness or compactness of their tmeture. Those 
winch tare compact, he says, are generally softest ; and he men- 
tions, that the helmets and sandals of the Grecian warriors were 
lined with a strung compact kind of* spoi^e. From an expres- 
rion which-he uses, be even insinuates, that the helmet of Achil- 
les, the hero of the Iliad and of the Trojan wai*, was lined with 
the! same substance ; thus giving the employment ol this extia- 
oii^nary animal in the ans tin antiquity of 3000 yerns. 

I’rom such a remote orighi^ of the study of this animal, its 
naturai bislory. is now greatly advanced; for we are at present 
with nomriy aa.many species of the sponge an of any 
the creatiou- Itidcpendent of thp subordinate va< 
limiea und^ ea^ Iperies, w hirii amount often to three, som^imes 
evesi toibur, asintlm<S^igwpmlaofl.amouroux, Iiinnmus has 
vdescribed #peies ; ?Pall^ Gm^n 45, Lamarck 

,188> and^ Lmpiiwou* Guettand 

,ovnRdiv»^ the^jpcci^esjuip Mmi. 
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Trage, Pmeeim, Agaee, Tongue koA Lirnsei ho i^asjetck«d.{he 
ancient strata of the earth in seardi of antediluvian'’ s|)etks, and 
has described many fSosril sponges, which before had been nis- 
. taken for fruits or accid^tal nuneral femnations. But the phi* 
losopl^of thevspem^e, the hnmutable foundations on which sd* 
enrific discritninatfons of the speckes ought to rest, the minute 
investigation of the medianism, the composition, and the uses 
of all the parts of this animal, and of the extraordinary pheno* 
mena it exhibits in the Jiiving state,— its mode of gtowtij,— its 
kind of food, — ^its haints and distsisesj—the means of cultivat* 
ing an animal, which has so long rendered important services to 
maii^nd,— Us mode of propagating the species, and extending 
diem over the globe, and the great purposes which it is destined 
tofulhl in 'the universe, have remained where Aristotle left 
them ; or rather, in this branch of the study, mankind have gente 
backward ever since his time : For Pliny, who wrote 400 years 
after him, conceived, that male and fomale organs cTP g^erauon 
were placed sepaiately on diiSerent sponges, although it had 
been known to the earliest naturalist, that this animal remains im- 
nlovoably attached to one spot through life, without locomotive 
power in any of its parta ^ late as the year Peyssonellr 
communicated to the Hoyal Society of London, as the result of 
his extensive ttesearches on the splendid marine sponges of the 
coasts of America, a deUuIcd account of the formation of these 
substances, by numerous small worms found in dieir* cavities. 
He says, that worms eoostroet the sponge Hke a bCe-hivci 
for the pnrpos^ of protection and nouridiineiit ; and even that 
the same kind of Woarms construct different species of sponge. If 
the plates which '^^mpanira the writing of Aristotle^ and to 
which he eOthethl^' refovs fey signs in his description of parts, 
should hcrcah^ be antcatg the ruins of mitiquity, we 

will there ifnd tv^vtiafented' IlsroicCaslon^ inhabitants <ff^e sponge, 
the same woriis sfhfel afte' him, mis- 

todk for the eiibstaiieiC We now tonoWj f^it 

the NefeisAlhldi^^ % 
soft soojiiyW^ Whli as foe * 

The cel^rated Xjanteurou’i, ’the latd[i(v fold 

the most scientifie writer ^ Ibeth ^j^ges as 

hving masses^ whliout hr illddo^vtrithoiit 

' aa ’ 
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o)bef anuwalgy says that this hygothesH is less problepiahcal 
than any'othei^ ap<^iis supported hy dbs^ations xwds hy him 
on tba(Sppngsa,of '*he wast of Calvados iu $pain. This atate- 
frqsa tbo present illustrious Professor of JSTatur^h History 
afitQmii 8nd autlior ofrthe ipost complete mid valuable vrqfk on 
auoidiytes that^ios yet ap^are^> and st^enumts as erroneous 
concerning the marine spoign from !C«marck, ^Cuvier, and pther 
eminent luodem natiualists, have indu^ me to push the in- 
quiry to some length, with regard to » very few species ; and, 
diough these observations have been made in the depth of win- 
ter, and only on the small sponges pf the Frith of Forth, they 
have enabled me to correct some mistakes, and to suggest some 
new views regarding these wumal8> which may bo useful to those 
who tue interested In such inqturiea 
l^farsigii, aftmr much research into the nature of marina plants 
and zoophytes, was convinced that tbp sponge is a vegetable, 
and is nourished like Thalassiophytes, by absorbing water through 
the holes on its surface ; and, notwithstanding that he enter- 
tained such an opinion of its nature, he was the first who de- 
clared, in 1711, that be saw a systole and ^iastde of certain 
round llrdes o» its surface. This extraordinary and inconsistent 
^’Itement, made, fiir the first time, after this marine production 
had been studied for upwards of two tliousand years, stxm 
Bfwead, with the fame and writings of its author, through 
Flurope, and was well known to our countryman Ellis, ^before 
he began to investigate the nature of the sponge. The state- 
ment whidi Blliis communicated to the Boyal Soriety of Lon- 
don, in 1765, is p memorably example of the,|nfiuence of imagi- 
natum ot» out very per<xptipDS. Thiagrent jtoopbyUst, liaying 
his mind already prepossessed by the assertion of the Italian, na- 
tqiialist, pla$%d living portions of the Sf^inffia urens and Spon- 
gia in glasses of sea*wa^fl!,^wbe^^ tai the c^ast of Sussex, 

and declares that he not only «mtia([^aan4 dydatatipns 

of thq tqieftimin) mentiored by IdEarsigli, j^uf 'hMwisq the 
water paas to apfi fro thropgh the saipc aperture* pq,the sur- 
face. PaJla* injwediatfily eopiaiij thi? hasty aS^erthm ftom the 
■[ilj^nsagi^o^pf^theMoyal S^utfty, h»h> hi* Elenchoa ^oophjto- 
rwnh tha»^1Wf»8r W- , other .npturaUsts 

grftii an cxar^la, and thpa^ti^ estaWished and pro- 
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PuncHona (if the Spbn^. 

]i)agat6d an inipoitAnt ewor, which has ]pervad^ the works of 
zoologists fbr half a century, and greatly retarded flje j^rogrCss 
of this interesting branch of comjiarativc anatomy. 

Before examining the structure of the sponge, I had 
quently*seen, Vith the aSastance of p microscope, the Currents 
established in SCa-water, by the ni^id vibration of the ciliated 
tentaculd of many Polypi, particularly of the* Seriularia and 
Alcyonkty and likewise by the ciliated circular margins of such 
as possessed no tentacula. And, as evei^ writer ^nce the time 
of 'Matsigli agreed in considering the round apertures on the 
surface of the sponge as "the passages throu]^ which notriish- 
ment is conveyed to the animal, I naturally begari by n careful 
examination of these canals, in a variety of sponges. But, in- 
stead of finding any ciliated maigins, or distinct polypi, within 
these large tubes, or any apparatus sufficient to create a current 
into them, I found them, particularly in the Spom^ia panSceOf 
where they are wide and distinct, lined throughout their whole 
winding and anastomosing course, with a smooth, soft, glistebing 
membrane. This transparent colourless membrane was ^ very 
evident af the angles of separadon between the branches of the 
internal canals ; for at these places few of the horny fibres shot 
into it, and it could there be raised by the point of a needle? but, 
throughout the rest of the tube, it appeared stivtclied frob* filme 
to fibre, and so firmly connected with the axis or skeleton of the 
animal, that it could not possibly contract so as to empty the 
wholi^of the int^al canals, without a general contraction Of tl^ 
entire sponge^ Bdf as I knew already that the anhUal fihver 
contracted its body^ ’ nor could be forced to do so by the Strong- 
est irritants, 1 found it impossible to explain the power ‘bi suction 
ascribed to these 'cahals by any theotjf^ ; and, in this dilemma, I 
had recourse to the nficroscope,^ litell assured, that if Cufrents 
really passed to and fifO through the round apMtwes, they 
mi^t be sCeirby tbliisatti^ni^ans which had so ofoen detedt^ 
the cdwfettfii’of tetriidi Vnasattet* zoophytes. " ^ 

I'd th^ tnohth of IMbvtsiAber last, I ''therefore pdt a^^^niiQ 
brandi of thd Spoiigid edoliiay vnth some s^-'w'ater, intO'd statch- 
glass,^' unddr the* tokrOsCc^, and, 6n refleciang the l^t of a 
candle 'up tiirot^ the j^d, I iOon perceived thht tiiOto was 
some intestine ‘ motion 'hi th# 'o'^qUe particles tibnting throdgh 
the water. On moving the 'wntch-j^^, Sb as to 'btidg one 
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of. the apertOKS tn the of the sponge fully itrto view, I be- 
held, for the first time, the s^eadid epeetacfo of this Uvbg foun- 
tain vomiting foi'th, from a circular caidty, an impetiuwe torrent 
of Hquid matter, and hurling along, in rapid suceesmon, opaque 
masses, vrhich it strewed every where ormind' -The beauty and 
noveitjf of sUch a scene in the animsd kingdom^ long awested my 
attenthm, hut, hftet twenty^ ve minutes of constemt observaticm, I 
was obliged to withdraw my eye from fotigue, >|ithout having seen 
the torrent for one instant change itadimction, or dimimsb^in the 
«li|^test degree, the rapidity of its course. | omtinued to watch 
the same orifice, at short intervals, for five bouts, sometimes ob- 
serving it fc«p a quarter of an hour at a time, but still the stream 
rolled on with a coolant and equal v^odtyt About the mid ol 
this time, however, I observed the current become perceptibly 
languid, the opaque fiocculi of feculent matter, which were 
thrown oqt witli so much impetuosity at the beginning, were 
now propelled to a shorter distance from the omficc, and fell to 
the liottom of the fluid within the sphere of vision i and, in one 
hottf more, the current had entirely ceased. 

The following morning, I separated, with great caution, from 
the rocks, a variety of flat and branched sponges, land examined 
their euhrCnts through the microscope, with a Candle, in a dark- 
ened al^tment, which is oeitamly the mode of sdsing these cur- 
rents best through the double reflecting microitcijpe. The cur- 
rents of water were distinctly visible in every species of sponge 
which I examined ; and, even where the apertures were searedy 
seem by the naked eye, the microscope showed a powerful current 
issuing from them. In all the qiecinions, the currents were seen 
to flow continually from tho apertures, however Imig they weie 
obsB^ed ; and the discharge'of excrenmnt which always acconi- 
ptmies the stream never frdlc to make its appearance, even 
tbq, gprest water is employed. The velocity of the 
ttrtam;! in ^ same specie^ correaponds vesjy much with the en- 
featich em^doyed, its reeentmfsa froqi tjbe im* and 
the jfewmplw amalbiess of the apertures in a givsm f^ac^ The 
liranched tpiecies ^ew the currents best by this mode of exami- 
nation, beoauae they can be adjusted to the mkrosec^ with least 
mutilation td their' bodies, and a*e most convenicatlv maiiage<l 
frwi.. th^hr maajlness and lengthened form. T^e Spo)^i»io<dtia, 
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whieh’has a g^istetiing or membranot!^ surfacey with .^■ecy fgw a- 
pertures, exhibits a powerful stream ; while the S^ngid (fculata, 
Sptmgimmrmtpelmaf aiid Spongia poSmcAay which baye a more 
open woolly surface, propel thw discharge to a shorter dktoiu::^ 
fifom thlA^ numerous circular apertures. ’ " , 

On attempting to es^mine some of the larger flat species, as 
the'i$ji!»>7^l>ia/Kmicea and Spongia cristatOt in the same, manner 
with the microseqpey I found it not so practicable. Thp dissection 
necessary to reduce them to a smalkiess fit for examination im- 
der that instrument, and in a watch-glass, threw open tlie canals 
so much as to destroy their memis , of manifesting a concentrated 
4iuwent. But a single papilla torn fiwm a 
or other spreading sponge,' which has the i>apilla much elevated, 
shows distinctly the current flowing constantly from it, when 
placed ip a watch^lass with sea-water under the microscope. 

From the distinctness of the currents seen by this means, I 
was induced to try whether they might not be perpeived by the 
naked eye, although they had escaped the observation of so 
many naturalists, and particularly of Montagu, who states, in the 
Memoirs of the - Wernerian Sodety, that he could not perceive 
these currents, even with the assistance of a glass- On plocuig 
a fresh piacentiform mass of the Spongia pamkea in ,a glass of 
clear sea-water, 1 could distinctly perceive, witli the naked eye, 
particles propelled to the surface of the watmr from a large dr- 
cuiar onfice in the centre of the mass. , I afterwards placed a 
portkm of the Spongia cristata in a shallow vessel,. and covered 
it to the depti)^ of half an inch with water. The. onfices along the 
ridges at that distance from the surface, created *a current there 
visible to the Dfdred eye, and psrtides of dust flowing on the 
surface of the water Were drawn into the stream^ and carncsd to 
the distance of two or three inches from the apertures. .1 sus- 
pended u.Spotfgia compretsa \>y its pedicle,., il^ i^ natural 
podtion>'with its aperture downwards ; and cvep m this smaU 
sknitmd’ I 'cthild' p^edve a Imiguid current issuing,' and opt^ne 
pdiides Oceadm^lly ^pr^^led. The currmits from this spades 
are best eicamioM by the but still are comparative- 

ly lattgutd't d)Mi '. spcmga 'has adllou6 sttrface, and l;mge 
apertures, which are droumstanees generally ad^ihpanying a 
tveak current. 
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Tli« S^jovgif* pasideea {ii’aieaM idie atr^G^licuiOfaitf ^ybich I 
have y^t has ,the,^retttaH thi«kpesB of hody of my 

Bfifeadh^d^itiaiQiga ivt^h I have met with ^tm-.the »ael%ii^,ahis 
ji^ of thfe EoiJth. Two optwe ro<io<t of tim 

Sflongfi m&K placed together in a glass of, sea^wateri with 
onh^ oj^iosite to each' other, at the di^tanee of two inches ; 
^ey ai^Miared to the naked eye like two living battaiies, and 
soon covered each other with feculent matter. , 1 placed omiof 
them in a^hallow vessel, and just covered its surface and h^^ 
eatonhee with water. On atrewii^ some powdered chalk tm the 
surface tbe.H^ter the eurrenta were visible at a great distance, 

and <«i placing some small pieces of cork or of ;^ry paper over 
tba apertures, It,, could percave them moving, hy the force of the 
cuirents, at the distance of ten feet f^om the table on which the 
Specimen rested,' A portion of soft bread, pressed between tlic 
hngers into a globular form, with a diameter larger tlian that of 
^e orii^o^ and pdoeed over it, was not moved hway in. a mass by 
jtlm‘Streanv.hut was gradually worn down by the current beat- 
ing on its aides, and thus propelled to a distance in small dakas- 
A portion of unburnt Mack-coal, with twice the diameter of the 
orthoOi waf instantly rolled off the mouth of this living fountain, 
in whatet^r potation I attempted to make it rest upon it. A glo- 
bule of mercury, of equal diameter with the oriflee, lei fall upon 
it tltrOugh a glass tube wss not removed <» shaken, and complete- 
ly supped the current. I now pierced, with a needle, a thin su- 
perficial canal, in the vicinity of the closed orifice^ and estaMisbed 
a new current, ,whiob oontinuedi even after removing the olrttruo- 
tkm fiom the of^nal oiifice. < 

A globule iff mercury, of any smallness, placed over the ori- 
!ficet,of a Eving sponge, is too heavy tube a^ted by the small 
column of water which impds against its smooth round surfisce, 
lowing Urn rate widr which it issues from^tbatoolSca, aUd is 
useful in enahling tts>to)Stop up the ciuxents of certain urifioes, 

> in hrdaF to dhreet.tbe*8trmHn,itith grjeator>&irca thrth^ a psrti- 
^ cular aperture, 'Which we wish to atcaanine throuj^ the ttacro- 

sbc^. By adopting tins {dan widt a healthy Spongia pd/nkea^ 
'Which hrts generally vmiy few and hxgp'm&ees oarthareashtBe, 

> WOfcan distinctly perortve, with., the naked> eye, > that thw current 
• never^enters- by the same « 4 f)ertureB thwmgh which it issuear and 
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we the whole strength of tfie*lhW6S em^y- 

ed td pnkli^ the cuirents in' jparticular i^ecisielii 

Bat «s the Spori^ia- hHstdfa was’ the kind in whieh’ Ml;' Ellis 
imagined hd saw* the’ water poss^ to and 'fio through- the hame'n- 
perturls, I pkc^d, in a* glass of clekr watw*, a portion of this 
sponge, which consisted of a single ridge, with a range of pro* 
jecting apertures along its vertex, and On examining, for some 
time, with a pocket lens, each of the apettores in suecesskm, 
tbrinjgh the transparent sides of the vessel, I found that they 
all sent forth a constant and uninterrupted stream of water from 
the interior of the animal, with occasional discharges of claque fe- 
"euleiit rttattcar^ In order to be still more satisded that none of the 
apertures were destined to receive or inhale water, while others 
propelled it from the animal, I placed under the microscope a 
^all branch of the Spmigia coalita, on which there were only 
three apertures, and I found that, however long I watched 
them, they were always employed in conveying water from the 
interior. But as it was still by no means impossible that, wMle 
my attention was fixed on one aperture which discharged water, 
another, which I had just quitted, might now be inhding .that 
fluid, I took from the rocks some specimens of the Sportgia com- 
pressor constructed like a small white paper bag, with only one 
round aperture at the extremity of the body ; and on placmg 
each in succession under the microscope with sea-water, I fuund 
that these animals sent forth from the only aperture of their 
bodies a slow hut constant stream. 

It thus appears, that the round apertures on the surface of 
a living sponge, are destined for the conveyance of a constant 
stream of water from the interior of the body. This stream 
conveys away the particles of excrementitious matter constantly 
se^iaratittg from the interior »f the canals, and which are not 
only seen, by the assdstance the microscope, qpnstantly iami- 
ing from the apertures, but are even perceived by the naked 
'^e propelled occarionally in flakes ; and when a portiod of any 
kind of living sponge is allowed to remain for a day. .at rolt^ in 
a white vessel filled with the purest sea- water, acculAulatipns of 
feculent ' matfer are always seen immediately tmder eaeb orifice. 
The feculent matter of the Xpcungia paimstay SptMgia octdaia, 
and .o'emmpelina, consists of very ’fine dark-brown 
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wliik in file Spc/HgU pm ^ xadi 
mU of iai^^ of a dftrk-igr^ mfi«tbiristaftc«(ft^ tftfetancc. 

1%e stroftma Kbowise ixmvey (com the iotarw of the animal, 
iAatfg wi^ ihft ex<a%n)ents, certain. 8oft« suutli bodies, ge> 
nerally of an t^que yellow colour, wWeh are' <ili5dDe% seen 
diaseipainated tterougb the wbede texture of most marine sponges, 
anil which, for Ihe pn^sea% we shall consider as tlm ova. The 
rband i^perturea may, thmwfore, without im^tKiprbty, be termed 
^eco? or^c($, in order to distinguieh them the p^s of a 
very different nature* which am. destined th trantwit water into 
Che interior of tfm hody. ' ' 

The fecal apm'turfts arft raised to the extremiUM4E^ prtqecdng 
papoUiG', in such sponges as cover the ftdes of r^ii^ in tftder to 
convey the excrmnmts beyond the por^aod gmmml mthcft oK 
the animal. Ip the Spongm ocuhta, Spongia pahit^~0pon>‘ 
giaiseraMpeUm, atidsui^ branched spedesas liaveosdtil^rny 
sur^ce, the fecal orific^ are rangerl in dose mder Itlong dte 
outer maxgim o£ the branches* and very few are observed <m 
the flat surface, in order to prevent the excrement from falling 
in the direction of the flat woolly surlkcoa, whidh would jhe v^y 
ajft to rStain it, and thus chohe the gtoupi of porift. which 
are seen'm^ery where over their surface. Sudi bafandied Sponges 
have not, and do not reqtare, prelecting papilUe, because they 
hang suspended by a narrow stem, and Ore hept suffidmtly 
dean hy receiving gentle undulations from the constant motions 
of the sea. The same applies to the soft downy white Spongia 
pompfoisa, which alwayC hange down, and whb9| tHchSceB are 
Always marginal." The bright yellow porous placeudfl»m mass 
of tim Spongia pat^iSea has no papillse ; indeed the fecal otiflees 
are semedmes even loWdif'thaif the general sur^iceof the animal, 
and. I have never Seen this Sj^ge, excepting on the under aur- 
ihcaof rocks, with4t$ pi^rpemlktdarly ^downwards ; so 

that the enbrebienfs of its surlhce by their own gravity, 

yridmui th« The flat iqp«dea whhsh ftte 

jfbmad^middstiftg l^tftullbhd, Corallines* or other moveabte 
bedies, have very #eldom .{nvrk^ent papillso, because they are 
deaosed by the ag^tathmftt? ifltft sea like the Iwafliched spobgs^ 
IHl^bat relate to thft deaubHeMof their surface a|^es eqiially 
to their mearft of } for ^ b only in proportion to 
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the free entrance of wafcer^ through the rainute |)ore 3 on its &ur- 
face, that these animals enjoy health or existent^ i an^;we shall 
find the arrangement, form and structure of th^e pdr^ip^ beauti- 
fully calculated to prevent the entrance of all grosser particles 
into the inlewor of the canals. 

Mr Ellis was probably led to iniagme tliat the currents passed 
to and fro through the same apertures, and stilus to compare 
these openings to Polypi, by observing the irregularity of iho 
feculent discharges, which do not come 'out in particles, and in 
a constant stream, but generally in flakes at intervals, in the 
species which he examined ; or he may have been deceived by 
the appearance of the whirlpools that arc generally seen at the 
sides of the apertures when they arc near the surface of the wafer. 
vBut it was of much importance in the physiology of the sponge, 
to determine precisely the nature and direction of these currents, 
because tlie [x>wer ot‘ sut king in and throwing out water by the 
same oiificcs, like Polypi, hitherto ascribed to this aiiimal, ne- 
cessarily implied the existence of two other properties which it 
has long been supposed to possess, tlie power of contracting and 
dilatmg its apertures, and that ol contracting or shaking its 
whole body when touched. 

( To be co77tinuetL ) 


Art. X. — Sketch of the Geology of Sicily^ By Charles Dau- 
«BENy, M. JB. P. K. S. Professor of Chemistry in the Univer- 
sity of Oxford With a Map, PI. IV. 

• 

Xn submitting the following brief outline of the geology of Si- 
cily, I wish it to be understood that my principal objects afe, 1^^, 
To afford an explanation of jhe suite of specimens from that 
country, which I lately presented to the institution ; md, S!(%, 
To supply such bints with regard to the general 1t)earings of the 
strata as may facilitate the inquiries of other travellers, who, with 
similar views to my own, may chance hereafter to visit that ishmd. 

To fulfil tile above objects, it seemed to me more advisable 
that the inforfiialion I had collected should appear at once even in 

• Read at the Bristol PbilosophirAl InsliUUion, Apdl 1S33, 
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its present imperfect form, than that it should be kept back until 
opportunities occurred of verifying and extending it; for, al- 
though, orf a country already minutely explored, there might be 
no excuse for publishing hasty or imperfect statements, yet, when 
the ground we are upon is, in a manner, new ai>d untrodden, 
th^ most general and superficial observations may often be worth 
recording* ^ 

Such, at least, was my own feeling when I set out on my tour 
round the island ; and this feeling was confirmed after having 
completed it, when, on reviewing what I had done, I reflected 
on the time that would have been saved, or applied to more ef- 
fectual purpose, had I been previously directed to those points 
in the physical structure of the country best deserving of inves- 
tigation. 

In the hope, then, that, as the field of geological inquiry 
nearer home becomes exhausted, the scientific traveller will ex- 
tend his views to this interesting island, I submit to the Society 
the following remarks, persuaded that tliey will furnish the best 
corrective for any errors they may contain, by aftbrding to 
others the means of detecting tliem. 

The geolc^ of Sicily may, for convenience*’ sake, be divided 
into three parts, corresponding nearly with the three sides of the 
triangle which represents the figure of the island. 

The first division will comprehend the rocks from Messina (or 
rather from Taormina) to Trepani, thus taking i i the whole of 
the northern coast, and a small portion of the eastern. 

They will be fbund to consist chiefly of the primitive, transi- 
tion, and older secondary strata ; the most recent formation, in 
this part of the island, being the limestone of Palermo and Tre- 
pani, which perhaps corresponds with the magnesian limestone of 
this country. 

The second division embraces the rocks that occur near the 
western, coast from Trepani to Cape Passero, the most southern 
point of the island, and consists chiefly of a series of formations 
which 1 am inclined to refer to the most recent epixjh in the his- 
tory of our planet, namely, that posterior to the formation of the 
'chalk. 

The third division, which takes in the line coast on the 
east; from Cape Passero to Taormina, exhibits indications of vol- 
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came dctioD> occurring very di£Perent epoehf^ the )av£^ 
Tvliich flowed during the jperiod f^t which the tfrtiaty were 
in the act of being deposited, to the comparatively receht j?rup- 
tioi)s that have tal^en place from Mount Etna. ^ 

The physical structure of the more central portions of the 
island need not be entered into at present, as it will be described 
in the course of this paper, and may be collected sufficiently, for 
our present purpose, by an inspection of the accompanying map. 

The plan, then, according to which t propose to consider the 
subject, whilst it corresponds with one of the usual routes 
adopted by travellers, has the advantage of following the natural 
Older of succession in which the rocks should be considered. 

Let us commence, then, with the neighbourhood of Messina, 
the only part of the island in which rocks of a granitic character 
occur. 

Ferrara, indeed, in his Account of Sicily, lays them down as 
consisting pf true granite ; and my observations here were far too 
cursory to justify my contradicting him. 

I may, however, remark, tliat, in the places which I examined, 
the rock seemed to have the characters of Gneiss ; and this is the 
formation ,which probably extends on the Italian side of the 
Straits, if I may judge from the spcxiimens I brought from 
the celebrated rock of Scylla, where the slaty character prevails. 
In this rock, the mica is sometimes silvery, sometimes ISark 
coloured ; the quartz and felspar have the ordinary characters. 
These three ingredients are disposed in laminae, and the aggre- 
gate is penetrated by veins consisting of quartz and mica in 
large and distinct concretions. « 

The rock also contains imbedded masses, consisting chiefly of 
a mixture of quartz ami hornblende. 

The same formation, I believe, extends ui5interruptcd|v along 
the northern coast, as far as *MeIaz2o, where the little neck qf 
land projecting into the sea, on whicli the castle land town have 
been built, is composed of well marked gneiss. 

Near the extremity, however, of the peninsula, on the sum- 
mit of the cliff, and at an elevation of several hundred feet above 
the level of thq sea, there is seen resting upon the gneiss a com- 
pact greyish Limestone, containing numerous shells, sach as Tere- 
bratulm, Turhinites, an^ a profi^mi^f Madreporite^ princip^ly 
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of the turbinated kind; I have alao sj^ecimena wbkii seem to 
contain diose ma^epoie^ with/fh^ly br^mfehcs, known 

luider, tbe,, tiame of lifumi lapidd ; and Mr C^neybeare (to 
whom, as well afe t^^ our curator Mr Miller^ I Feel indebted for 
naming many of Uie sheik which I had collected frtKn this and 
other localities), ha$^ pointed out to me small cylindrical stems, 
which he conceives to be the ti*«uks of the Gorgmia, This 
liiacovery is inlei esting, as Stalla> in bis work “ Do Corporibus 
marinis lapidesceiuibus,’’ states his having met with this fossil 
among the hills in the neighbourhood bt Messina, in a mineraU 
imd state, mixed with echini, shells, &c.^ He found the coral 
in beautiful braucliesj as well as fragments, the whole surface de- 
prived of its ccJour, although, in the thicker fragments, a pur- 
plish imc naight still be found internally. 

It seems that he at first took this fossil for the Jeg-bones of 
some animal, hut afterwards discovered it to consist of the frag- 
ments of some yedntcd coral, bearing a strong resemblance to the 
knotted coml described by imperatus, as found in the sea near 
the Island^f Majorca 

The limestone of Melasszo contains imbedded fragments of* 
gneiss ; and, at the line of Junction with that rock, there is an 
appearance of intermixture, caused probably by a disintegration 
of, the older r<K?k having- taken place on its surface previously tu 
the deposition of the more recent one. . 

; I have no data on which to rest any well grounded opinion 
with req)€et tp the age of this limestone, having sem none pre- 
cisely resembling it in other parts of the islands *It would ap- 
pear, however, from the account given by Scilla, a due ex-, 
amination of the mountains round Messina, would lead to the 
discovery of more of the same rock, and thus afford us the 
means of ascertaining its relations* For the present^ I am ra- 
ther disposed to refer . to it a recent origin. ‘ . / 

. East of Meki%^, the gneiss is succeeded by a schistose rock,, 
which b^e p^rfsses the chariUJtem of mica-slate* ;^Thk forma- 
tion, op^sktin^Oimtimes of tins variety of rock, and shi»etmie& 
of <?layvriatb9,bt)nstitutes a considerabk chain of hiHsj, extending' 
in a south-west direetbn from tl>ence to the corst, of whidi 

♦ See rorkioBqnyjQp|^fe';|^ali^,’;yol* ii, p. Ta,'' 
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Noara most elevat^-.peak«<-, l crossed thia..nu!^ of moun- 
tains, in my at Taormina, on tlm r^d k^^gjrom 

Catama to Messina, and in ray second, after I the 

western hose of iltna, in tStrUdng across from Bondaazo to the 
nortlmrn coast. ; , ■,'',,■•■• • ■ , 

This wild and little exjdored district, which Brydoue deBcribe» 
as the haunt of banditti, may be traversed at present in the most 
perfect security, and would deserve to be visifed by every tra*. 
veller, . were it only fi>r the striking views it presents of Mpunt 
liltna on the one hand, "^and the Lipari Islands on the other. 
The prevailing rocks appear to be either some of the interme- 
diate gradations between mica-slate and clay-slate, a loose rubbly 
variety of the latter kind of rock, or a conglomerate made up of 
fragments of quartz, mica, and clay-slate, which may be fairly 
considered a grey- wacke. Ferrara, in his Campi Plegrei, notices 
the occurrence of. a porphyry “ composed of felspar, schorl, 
“ mica, , ted or greenish grains of quartz, and greenish-red chry-' 
solite,” (Qw. olivine ?). I have ntysclf found, in the gravel near 
Taormina. I’olled masses of a Itard porphyry, eonsisting chiefly 
of felspar, with some inka. 

The clay-slate also contains occasional beds of anthracite,, aa 
near Messina. The prevailing character of the skty tocksvtt 
earthy and hfiaUet-but to. this there are many exceptidhs, espe- 
cially near Taormina, where we meet with a compact raica^ate#^. 
in which qujurt* sproedmes’' abounds. At Roeea^Lumeraj;' and 
AH, some nnles to-tlie north of the latter place, we meet with a 
qqartzose vari^ slate, containing various metallic sul|diuret»^ 
sudi as galeiaa, .sulfdturet of antimony, together .with irop and . 
copper pyrites.' The dec<KBporition of these havo j^t^bly given 
rise to the formation of alum, for which Rocca.Iaimera was once . 
celehrat^i, but the works at present seem quite negk^tedt* ^ The 
same remark appHes to the lesSl mines formerly worked .in that 
nriglibotirhood. ' ' 

.The 4eto tteachs southern temmiation allmiates witbbe^ef . 
red; aaiwfc!twie,^..end is covi^ed by. a compact llmostwte^ vai. , 
rieties .pf :w}i»:liU are mhch prized as marbles. Tt 

f . . . ! 

f of thaweta ia thjt8.d&ttict, excepting thqee aear .Tast^otii.VxUbit the 

characters of prirDtUye mica^lau?,. 
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^waatly of «a sdbi colour, sotfietees brceciiited 
patches of red ai)d gi^, tix diyer^ed by hadi^ttiog veitis of a 
whitish tod utoie^crystiillitte variety of e^ctii!eto&nwitor, which 
penetrate the substance of the bed. the junctibn between the 
lim^tuie and the sutdooent nucciFriate, is we|i s^ near the 
rood at tiM.lbot of ^e InU on wbuh the ruins ik Tecnmina are 
ritimted. This'll, and probably most of those coQ%uoas) 
conriat of this limestmie, which stretches far into the interior, 
coiwMituting a sort of boundary line between the Volcanie and 
Neptunian districts, a barrier beyond which the laves of £tna 
have never yet penetrated. 

To this same formation seems to belong the series of rocks 
wbkh I betiire mentioned, os occumng on the northern coast, 
aibst we have passed Melaezo, on our way to Falermo. They 
are best seen at Cape Miojtvio *, where the Greek colony of 
Tyndaris formerly stood. They there rnisist of beds of mica- 
date, alternating with a bluidi crystalline limestone, without 
shells, of a granular rock, contistiog prinripally of quartz and 
mica, which I shall denominate Quartzy Bock, and a sandstone 
made up of minute fragments of the above two ingredients. 
The strata are hm« in<^cd at a considerable an^ ; and, if my 
observations are correct, to the nortii»>west ; but this does not a<% 
covd with the dip wbtdi I have noted down as helon^ng to the 
slate of Taormina, which appears to be to thesouthirwest. How- 
ever this may be, the whole series of beds seen at Cape Miiyivio 
rests finally on mica.«late, which itsqlf appears.to repose on the 
gnosa of Hdasmo. After leaving the former place, however, 
the quartzy rock appears for some time to predotnumte, until we 
turrive at a village cdled Giojusa, some mUes west of die town of 
Patti, where it is seen at first curiously interlaced ia tiun strata, 
wi^'a'gmy compact limestone^ and- a%r wards gtvu^ {dace to 
that ro^ Tim limestone conttdtri several caverns, one k vtneh 
was entMbd. a lew years ago, and found to.contaia bones of some 
large toipib,;yfh*ri», u)afert«mttd.y,>«Ee not ptewirvedi,. I mu 
plored imothm’ Ml recM? Ma disemterod» M foM 
nuoMd rema^ } dm wet cqv^Bed w^ stidaipmms, and a 

Ji' 
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black mould had been dug from it to render the access more 
easy. It leqaid. be interestii^ to aseertiun whethttr diis fimestobe 
be oontinuoas with >diat the mountains near Tamidina to 
which it seems to bo para&oL 

Between GuUa and Orlando, we may observe a re^u 
dem of the same slate formation as before, 'which is here of vety' 
limited extent, speedily giving place to a red sai^stone, not mi- 
caceous like the former, and Containing red ironshot gnuns of 
satad, instead of angular fragments quartz. This red sand- 
stone Continues ail akmg the coast to C^alu, uninterrupted, ex- 
cept by a bed or two of compact greyidi limestone, used as a 
marble, and without petrifactions. ’ 

This sandstone sometimes alternates with thin beds of shale, 
like that belonging to the coal formation, 

The promontory of Ccfalu consists of- an isolated rock, which 
announces at a distance, by its bold and abrupt figure, that it is 
constituted of difi^rent materials from those of the 'preceding 
country. It consists, in 'fact, of a bluish fetid limestone, which, 
as 1 am informed, is termed by lapidaries a Lumachella marble, 
Ireing bard enough to receive a polish, and having portions of 
sparry crystalline matter distributed over it, which appear to be 
derived fVfliii the presence of organic bodies, aldiough these are 
rarely distinct^ except on the weathered surface of the Stone.* I 
found them best exhibited amon'g tlie remains of ti^e Cyclopean 
Temple, on the hill of Cefalu, the stones of which indicate, by 
their^gigantic rize, the extreme antiquity of the fabric. 

On the weathmed Surfaces acted upon during so many ages, 
the petrifacdoiis, as being the hardest pcartions^ $taud out ht re- 
lief, but having been unable to detach any of them, it is impos. 
sible for me at present to attempUenumerating dieir species. 

I do not know whether any stratification can be discovers in 
the rock of Cefalu ; diere is indeed a kind eX. separation into 
three distinct masses, but these look rather like the result' of 
cleavage, .which raSly tdke ffialCe in rock, ererf down tograi ' 

nite, than this effect of a depbritiott at distiitef periods. ’ ’•* 

Indfeedi'tbe roek itself seems to split irr^gulifrly in a diifedt^ 
just opporite to4hat of the nearly horizontid seams above noti- 
ced. 

voi. xm, KO. J26. JULY 1825. 


H 
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The whole of thk caloaiJeous fona^tiott^iestaf iipon the sand- 
stoweymt described^ and may be referred to thi ehain of hills, 
which,' tindar the nam^of ^ Madoma are seen in 

the back ground running nearly parallel to the north noast, be- 
tween Cefalu and Termim, and from thenee extending to Pa- 
lermo^ and perhaps to Trepani. 

It should seem, however, that this is the only spot within the 
limits of this formation in which organic remains have been dis- 
covered. I myself examined attentively the compact limestone 
of Termini and Palermo, without finding any> and all the loca- 
litfes to which Professor Scena^ in his Topography of Palermo 
refers, in proof of their occurrence, seem to belong, not to the 
compact limestone, but to the recent breccia, which I shall after- 
wards describe as overlaying it. This circumstance makes me 
ad<^t, with some degree of hesitation, the idea of the identity 
of the Cefalu with the Palermo limestone. 

Let us now consider the charactcra of this limestone, as seen 
at Palermo and Termini, 

It is generally of a bluish colour, and is then often found to 
emit, when struck, a foetid odour like sulphur: sometimes, 
however, it is white, and of a compactness not much exceeding 
that offhe hardest kinds of chalk, or of the beds which are oc- 
casionally met with in the Jura limestone. • 

It is probable that the latter constitutes the softest variety of 
the Palermo limestone, and that the hardest may be seen in the 
marble of Castronuovo, employed in the columns of the Palace 
at Caserta near Naples, and in the great staircase of the Convent 
of San Marrinq near Palermo. * 

The formation in general is, however, best marked by the 
bed$ of chert with which»*it is accompanied ; these occur at 
Montr Gitiliano near Trepani + ; at Termini, and in some of 

>' —■»» T '-' - n il 

* MountfiijQS wera the K«brod«a of the andents $ the highest of 

theitt, aecofdiii^ to Ferrara, attain the elevation of ^10 toises, or 3660 feet. 

•(: VWe di PtUermp^ (th^oz^ata^ da X>on)iQ}oo Scona Profbasore di 

Fisica net UJoiversIti hi Palenco, 1618.” 

^ Formerly Mount Fiyre, famoua for the Temple of Venus. It is ^ne of the 
mootifaina of i^epimian rngin^ Its height is stateS by Ferrara at about 
or S$40 feet above the sea. 
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the hills neaif? Palermo, --others/ a& the Morilse Pde^ito, being 
entirely destitute 6f tbeiti- 

The chert presents several' beautiful vafrieties, as will be uttv 
derstood, when I remark that the Sicilian jai^rs and agaleS'i^ 
derived either directly from thence, or indirectly from the roltedt 
masses in the valleys, or on the sea-shore^ which this rock 
pears to have exclusively furnished. , 

Tliese beds have sometimes a brocciated or a conglomerated 
structure^ whilst at others the siliceous matter combined with' a 
portion of alumine, and j ust enough of lime to cause a feeble action 
with an acid, forms stripes diverging in all directions^ the inter- 
stices of which are filled up with a somewhat lighter colour^ 
and softer variety of the same material. 

The jaspideous beds arc either red or yellow, the two vari^ 
ties often occur together, and are penetrated by veins of pure 
crystalline quartz, thus constituting those beautiful agates for 
which Sicily has so long been celebrated *. 

This formation is also marked by the occurrence in it* of a 
pulverulent white earth, which, by analysis, is found to con- 
tain half its weight of magnesia. In this, and in the character 
of phosphorescing vividly on live coals, it resembles the pulve- 
rulent beds which I observed in the magnesian limestone near 
Buda, and which Beudant has, already noticed. In Hungary, 
this powdery substance is accompanied with, and perhaps deri- 
ved from, beds of a maghesian limestone, with a harsh ^tty 
feel, which,. when exposed to the weather, decompose into rhom- 
boidal fragments. Near Palermo there are beds of a riiicedus 
limestone, containing a good deal of magnesia, which d^ompose 
much in the same manner* The pulverulent Palermo limestone 
was in great request formerly as a remedy for various disordyrs, 
and large quantities of it, under the name of the Earth of Baida, 
used to be exported or sold for domestic consumption r at pre- 
sent it is rarely to be |n^ with in the shops, althbiii^ it ii&ay 
have been useful as an antacid, for the same purposes for which 
we employ magnesia, and, therefore, perhaps has better prei^, 
sions to repute than many substances that still maintam\their 
place in pharmaeyC 

.. 4- . I I 

* The agates of Sicily were much prized, evco among the ancienfs^ Indeed, it 
is well known that thl$ stone acquired its name from Achates, a river in Sicily* 
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Before I quit f&e subject ot the Palermo Umestono, I must 
ndt omit a citeumstance relative to the rock of Mount Pelegrino 
near that city, which seems to deserve notice^ Notwithstand- 
ing tlie uniform compactness of this stone^ wherever it has been 
recently quarried, we find it in those parts which have been ejc- 
posed to the weather^ honeycombed in an extraordinary degree, 
by holes of cqnriderable size, which penetrate several inches be- 
low the surface, but indicate, from the gradual decrease of their 
dimensions, that the cavities were farmed by the actton of the 
weather sinking gradually into the substance of the stone. 

These cavities, in their size and appearance, reminded me of 
those which occur near the surface of a hard siliceous limestone, 
belonging to the oolite formation, found near Cirencester in 
Gloucestershire, which has obtained the local name of the Dag- 
ham alum^^stone. 

This irregular disintegration of the surface is common, in a 
greater or less degree, to most limestones exposed to the weather ; 
but it would be interesting to discover, whether the greater size 
of the cavities formed in these two instances be derived from any 
peculiarity in the nature of the rock itself, or in the circum- 
stances under which it has been placed. 

With regard to the age of the Palermo limestone, I cannot 
speak with confidence, but I conceive, that the facts already 
stated, warrant me in considering it, for the present, as corres- 
ponding to the Zechstein of the Germans, and the Magnesian 
limestone of England; in corroboration of which, I may perhaps 
add, that most of the specimens contain magnesia, although not 
generally in very large proportion. * ^ 

Ail the high ground near Palermo is occupied by this ancient 
calcareous formation, but the valleys and coast are covered with 
a very different kind of material, which would appear to have 
been at one time of coiisiderablle thickness, as it constitutes hills, 
which, thofigh they offer no campaign in point of elevation 
with those consisting of the compact limestone, are yet some 
hundred feet in height. 

The line of demarcation between this and the preceding rock 
is Very distinctly marked by the character of the vegetation. The 
Compact limestone, like that of the Appenines or of Nismes in 
south of France, is chiefly adapted for the olive, and affords 
hut a scanty pasturage, vegetation being obstructed by the frag- 
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ments of chert which cover the surface here as in many portions 
of the limestone district in Deihyshire ; whereas, *the fbrihadon 
now about to be described, affords the finest crops of c^, and 
is distinguished, even where uncultivated, by the luxuriance tff 
the plants that grow every where upon it. 

This formation Contists rither of a coarse puddingstone, con- 
Udning rolled and angular fragments'of quartz, arid of tiie com* 
pact limestone on which it rests, or of a calcareous breccia, in 
which sand is also present, though limestone be the predomina- 
ting ingre<hent. 

Wherever the latter variety is found, shells are very abundant, 
so that we may be led to attribute tbe presence of calcareous 
matter in this instance, principally to the accumulation of de- 
cayed organic bodies. 

The genera of shells commonly most frequent in this rock, 
are the Pecten, Ostrea and Venus; but in that variety of it which 
occurs at the foot of Mount Pelegrino, and is only distinguished 
from the former by its greater freedom from sandy matter, and 
the consequent whiteness of the rock, Serpulss, Dentalia and Ve- 
nericardias, may be distinguished along with those already men- 
tioned. 

I may remark once for all, that a breccia of this kind, replete 
with shells, ooC far, if at all, removed from existing species, seems 
to fill up the hollows in most of the older rocks of Sicily. Thus, 
a formation of this kind exists, as I am informed, at Messina, 
though, being at,that time occupied on other subjects, I did not 
observe it. The same formation occurs at Syracuse, and almig 
the coast upwaMs towards Catonia, where it mudt not^ be con- 
founded with the calcareous rock afterwards to be described, 
which alternates with volcanic tuff*. Between Taormina and 
Giarre at the foot of Etna, is a Jimestone with shells similar to 
the above, which alternates with a yellow sandstone j these beds 
seem to repose upon the older lavas. 

The aanie recent Immatimi occurs in various situations alrnig 

' '‘ SPdl Stetonent' af VWtara’s beconect, tbe breccia ebovb mentltoed most be 
fanned bjr cansmeoanstd tbe indurated sand of the coast of C!«»niraB $ 

for tbU aam^ States, th^ ijbiiidns of the umn^s of marine him beat found in 
it. This, however, cantam be the case with respect to the breccia which covers the 
blue clay, for in this w^ have abundant evidence of diiuvhd action. 
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the iu»rth coasts as near Melazzo and Ternuni, between Alcaniu 
and the tfttd at the foot of Monbt Guiliano near Trcpani. 

In feUnwhi^^he line of coast from the latter place to Girgenti, 
ree'obs^vea'WMte e8l<iat%ou9')»eccia» vdiich t^peorato be of the 
same date and ori^ *. , . 

"It £i well seen near tvhere it ixmttuna numerous sliells, 

esqpecially Trochi, Pectens* TelKnm, Cardia, Arcae, Dentalia, 
Neritse and Muriccs. 

> A ^milar breccia, but one of a more arenaceous character, 
constitutes the whole of the coast between Selinus and Sciacca, 
and is in many places ascertained to extend several miles into the 
interior, for 1 found it at Castelvetrano, which, in this part of 
the island, was the farthest point from the cmist to which 1 de- 
viated. 

The sh^k in these places are mostly the same as those before 
enumerated, but they here form an aggregate sufficiently com- 
pact for a building stone. Of this material were built the tem- 
ples at Selinus, the stupendous ruins of which are known by 
the names of the 'Pillars of the Giants, (Pileii dei Gigante); 
and, though the uneven surface of the stone would have been 
ill adapted for finished sculpture -f-, yet, from the comparative 
ease with which it might be worked, it was probably preferred 
ftff buildings in which the bulk of the materiak, &nd the solidity 
of the structure, were the points chiefly considered. 

' Near Mar^ola aiid Sciacca, I observed in the rock certain 
t^eriedi concretions, arising from clusters of wvegular tuhiform 
bodies, diverging from a common centre. I know not whether 
they a^e organic. 


(To he continued.) 


* Humboldt^s Personal Narrative» voU iii. p English Translation} de- 
^ Qidcaiteoud sandstone ol: breccia of the same kind, as occurring near Cu- 
juana* it rests on beds c^elay containing selenite ahd gypsum* 

^ Hla txi be hoped |;hat the public wHl soon be presented n ith a deUUiod account 
ef the ipeccnl: discoveiy made in 19$^, by some of our own cpontiymen among these 
diseovi^jir n^pt leas iptermting in itself; as making us acquainted with an 
pm in Gmcian sculpture^ anteripr to any of which we possep documents, than for 
Iha enterprise and Sdf-dqVotion displayed by the Itidiiddaais who accomplished it ; 
cma of whom feh a to it fever> brought on by bis z^al ip prosecuting bis 

bofrlm task during iksngi^ iiikwboie$qine scasoiu 
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Aut, XlwjSto aecomi qfih$ E!t!p^rmei^ta of 
, Beff{U MUiMry/ Acad^yt. <vaA ihoae. of :M. Ara^i,j^ihe 
MeigneiiamMduced.or'eseJt^edm Iron^ and in other, Me^oht 
hy Rottiikyn^ with,iome,new Experimmta on the same sie^fet, 
hy-Mr danm Marsh. . CS(H»muni^t,od by Professior Bai^low. 

' - * 

Dkar Sir, 

M R 'Marsh having consulted me on the propriky of forward- 
ing to you the inclosed papers, containing a statement of mme 
and Mr Arago’s experiments, with some additional ones of his 
own, on the influence of rotation on the m^netic state of bodies, 
I am inclined to trouble you with the article ; and, as the re- 
sults are at least of a novel kind, I have no doubt you will fltid 
room for the papers in your next numbci*. 

Dear Sir, yours truly, 

Royai. MitiTARY Acauemy, Petee Barlow. 

May 11. 18S5. 

Mr Barlow having requested me to ascertain, by means of 
one of the turning lathes in the Royal Arsenal, whether, by 
giving to an ^ron body a rapid rotation, any change .cpuld- be 
distinguished in its magnetic state during the motion, or. after it 
had subsided ; I did, accordingly, about the beginning of last 
December, attash a small howitzer shell to a lathe, admitting of 
a rapid motion, and having placed a small compass very near 
to it, I perceived, at once, that the needle, was considerably de- 
flected, but it returned to its original direction as soon as the 
motion ceased. Having communicated to Mr Barlow the r^ult 
of the experiment, he came dovjn himself, a few days after, and 
caused a thirteeen inch shell to be fixed to the mandrel of one 
of the large lathes worked by the steam-en^ne, and the effect 
obtained was, of otwirse, propwtionally greater- In fact, with 
this shell the direction of the needle was, in many cases,^tcv^nied 
by the motion of the fonner; but there were other paints in 
which BO mdtioh could; bo. observejd. Moreover, m sqme.places 
the deviation of tite n^^e was made in a contTwy way to .what 
it w§s in othera,,»nd varyh^ in qbaWity, iaa s^led abwe,. fiemn 
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%erp to 18(P) according to the muadcm the needle; the di8> 
tance and the :^te of moticHi being die same. In all cases, by 
reversing the motion ^of the shell, the deviation was revmed 
also ; so that if wHh the diell turning one way, the needle de- 
idated to the east^ it deviated to the west when thashdil was turn- 
ed iii an o|ip08ite direction : And in all cases during the rota- 
tion of the ^ell, the needle presmed its deviating direction re- 
markably steady, viz. without any kind of osdilation or tremor ; 
but the moment the motion ceased, it returned to its original 
and true bearing.' The effect produced was therefore temporary, 
and depended entirely on the velocity of rotation. These were 
all the deductions drawn from the first series of experiments, 
and as the steam-engines were not set to work again till nearly 
the end of January, no farther observations were made till about 
the beginning of February, when Mr Barlow, finding himself 
embairassed with the iron-work of the lathes and other machines, 
had now an apparatus constructed, wliich he erected on his own 
premises, and by means of which he at length succeeded in de- 
ducing the laws which regulate and determine the direction of 
the needle in all cases, and in all situations. 

The results have been presented to the Royal Society, and 
they will, it is presumed, bo published in the forthcoming vo- 
lume of the Philosophical Transactions. In the ifaean time, ihe 
following concise account of them may be acceptable to some of 
your readers. 

t IS 

The apparatus referred to above, consisted of a frame lesem- 
bling that on which the cylinder of an electrical machine is hung, 
the ]W1 supplying the place of the cylinder ; the diameter of the 
ball or shell was eight inches, and its weight about SO lb. A 
strong table was fixed with its feet into the ground, the floor of 
the room hejng cut away, so as to prevent any shaking of the 
flo^r «r walls. The diameter of the larger wheel was 18 inches, 
of the smdler 3 inches, and the handle might be turned with 
ease twice in h second, which gave' about 7^ revolutions per mi- 
nute to the shell. ' 

A stand, made heavy by being load^ wHh. s&nd, had a small 
iplatforin attached to it, With a semidrcular hole in its side, 
wheiwby it might be brought uF close to the shell, and the,com- 
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pass placed near the same) af’any azimuth) and on either side. 
Moreover, there were several holes in the table, which enabled 
the experimenter to . screw down the firamc itself in any azimuth. 
The ball could only levolve with its axishomontal, but it eptild 
be made to revolve ^iirect. or reverse at pleasure. The p]at€:n:in 
might foe depressed or raised to kay height, and the needle thus 
placed over or under any proposed point of the shell. 

Things being thus prepared, the platform was first placed in 
■the homontal plane of the ball's axis, and the needle placed suc- 
cessively at every point all round. And it appeared, that what- 
ever might be the azimuth of the needle (provided it was neu- 
tralized by magnets from the directive power of the earth), on 
turning the ball, the north end of the needle approached to- 
wards it when the motion was towards the needle, but receded 
when the motion was from the needle. That is, when the upper 
part of the shell, by the revolution, descended towards the needle, 
the north end of the needle approached towards the shell ; but 
when the ball revolved in an opposite direction, then the south 
end of the needle approached, or the north end receded. 

When the needle was carried round the shell in a vertical dr- 
cle, ascending 10® each time, the following results were observed, 
(the needle being in every case neutralized, and placed parallel 
to the axis 6f rotation), viz. from the horizon to an altitude of 
about 54®, the needle placed itself perpendicularly to the-a:iU8, 
tfoe north end passing the contrary way to that in which the roo- 
tioga of the shgll was made’; from 54® to 90®, or to tlie zenitli of 
the ball, the needle also placed itself perpendicularly to the axis, 
but in a reversed position to what it took up bt^ore, viz. the 
north end passed in the direction of motion in the shell. , It did 
the same on the other side of the vertical, to a like point pr alti- 
tude of about 54® ; but, firom^ that point to the horizon,, it ar- 
ranged itself as at first. Below the horizon it also preserved thtf . 
same direction, till it amounted again to 54® ; ft then changed 
its lUrection as whpn above the horizon. , There were, 
four pchats frf diaage in the direction of the nee^! 
of the ball remaining the same), viz. at 54® alwye '.the 

horizon, of did hall, oQ. each side of the zenith anj|, ri|^^|f "w^ 
of course, ;upder^ood, that, by rev^erii^ the * 

ball, the need^ also changed ita dtreetion, ..hot the .^ntaof , 
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4^m)ge remained the same ; and that the eficct was independent 
of tile direction of the astis of motion, viz. whether the axis was 
east and wfest, nottii and soutii, or in any other astimuth; btit it 
reqiured a certain velocity, not less than 600vevolutions per mi- 
nntev Vo produce the ftill effhct. It is 'olnriou% tiberefore, that 
the mere rotation oi an iron-^iell, impresses upmi it, dating the 
moticm of the same, a temporary magnetic effect ; and that this 
effect ceases the moment the motion is discontinued. 

The above experiments were begun in December 1824)^ and 
it was not till April 1825, tliat Mr Barlow learned that M. 
Arago had been making similar experiments in France, on cop- 
per and other metals ; but I am not aware of their actual date. 
They were not known in England, till M. Gray Lussac’s visit to 
F/mdon at the time above stated. 1 am not aware of the precise 
nature of these experiments ; and shah, therefore, only endea- 
vour to describe those which I have assisted Mr Barlow in 
making, and which he founded on the description he had re- 
ceived. They may, therefore, be considered as tlie experiments 
of M. Arago repeated, and varied as different circumstances oc- 
curred to suggest new ideas. The account he had of M. Arago’s 
meperiment, was that, by placing a copper plate upon a'verticdi 
spindle, the plate bring horizontal, and then placing just above 
it a lig^t compass needle, but independent, of cotirse, of the 
plate on causing the spindle an^ plate to revolve, the needle 
waa ctmaderably deflected, and more and more as the velocity 
was increased ; so that, when the plate was put ipto rapid rota- 
tion, the needle also began, after a few vilwations, to revolve, and 
at length with considerable velocity. 

1. In order to repeat this experiment, 1 connected the 
wheel, id my turning lathe with a vertitad spindle, which I 
could make revolve forty-five ti{nes per Second; and on this 
t placed a thin copper plate, about six inches in diameter, 
acd ‘over 'this a needle about five inches long, shut up in 
« xkm about one ineb, mr rather less, above ther plate. 
When'puttiilg the lathe in motion,'! J>uttd it to deflect the 
ine^e about five points; the deflecM beitig always in the 
direction as the motion ai the plate, but Wecbuldnot cause 
it:'|ti.xevelve.' The ne^Ie was, therefme, partly neutraliied by 
«L tmigfiet, and the 'experiment repeated. We, then, very 
aOtPta obt^imed a* considerable rotatory motion in the needle ; and. 
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by using, a larger and.hea'vi^ plate, the same: was produced af- 
terwards without neutralLdog themecdle. 

2. Another experiment, whidt . was mentioned hs one.iof M. 
Arago's, and which I repeated^ , was, by interposing a plate of 
iron betweep the copper plate and the needle. In this case, no 
effect could be produced' on the needle by the rotation of the 
copper plate, the iron clearly, intercepting the>action. 

3. The only other experiment that I am aware of, as origi- 
nating with M. Ampere, at least that I repeated, was the rota- 
tion of a plate cut into radii like a star, which was said, as 1 un- 
derstood, to produce no effect : this,, however, was not the ease 
in my experiments,-^it certainly produced a less effect, but, I 
think, not less than might have been anticipated, from the quan- 
tity of copper thus taken away, 

4. I now tried a zinc plate instead of a copper plate, and the 
effect was nearly the same as before, but a little less* 

5. An iron-plate was now substituted, and the effect was con- 
siderably greater than with die copper plate, 

6. The copper-plate was again replaced, and a brass needle 
placed in the box. Some motion was obtained, but it was very 
equivocal, so that I cannot venture to say that it was cfertainly 
due to the rotation. 

7. A h^vy horse-shoe magnet was now suspended by a Kne 
from the ceiling ; and it was put in rotation by the revolution of 
the copper plate, — pajier so'een having been first interposed 
between thegi. 

8- One copper plate wa^ suspended over another, but.no mo- 
tion was obtained ; and the sfiuic took place when the copper 
plate was suspended over an iron one. . 

9- A bar-magnet, rather shorter than the diameter oflhe cop- 
per plate, was fixed horizontjilly to the upright spindle!;: and be- 
ing made to revolve, the plate very soon acquired rotation. A 
paper-screen was, in this, as in the preceding experiments, inter- 
poseri between the- plate and magnet, 

10. ' -The plate was how applied immediately to the axta'cf the 
lathe, so as to ceuse it to revolve vertically, and tbhV'^he^e 
placed hut no motion took place, till, by .h<^lyi<neu- 

tralizii^ the ne^e,'ihid bringing ^her of ils poles Jneotly to 
the plate, it tbeh alwaye deviated in the direcrion of the mchion 
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of the plate, whichever pole of needle was direct(^ to the 
former. The needle, course, dierefbre, deviated dif^rent 
ways (all other thuigs being the same), when it was above or 
below the axis ; but in the direct horizontal line of the axis, no 
mol^ io the needle took plaoe. 

11. The above are the principal experiments that I assisted 
in making by revolving the plate ; but these having suggested 
to Mr Barlow, that all the results obtained might be explained, 
by supporing, that there existed a slight pnagnetic power in cop. 
per, and in the various metals which bad a tendency to 
draw the needle after the plate, or the latter after the former, 
he endeavoured to exhibit this by direct experiment, independent 
of revolution. With this view, he neutralized a needle very ac- 
cinately ; and then applying very near to its poles the end of a 
round Inrai^ ruler, the attraction of the latter was obvious,— it 
drew the needle several degrees, — then, withdrawing it, and 
catching the needle again in its returning vibration, it was drawn 
out some farther degrees, and, in a very short time, the deflec- 
tion was converted into a revolution, which, by alternately pre- 
senting and withdrawing the needle, was at length rendered very 
ra|nd. ' 

12. The smne result was obtained by two or three different 
pieces of brass ; but there were other pieces, altho^iigh of the 
same rize and form, which had little or no ef^. 

The following experiment is due to Mr Sturgeon of Wool- 
wich. 

1$. A thin copper plate or wheel,, about five or six inches in 
diit^etesr, waa suspended very deHcately on an axis, and then 
one ride a little weighted, in order to ^ve it a tendency tu bs- 
cillate. , The heavy point was now raised level with the axis, 
and die number of vibratiom tiie plate made before it came to 
rest were counted. The same was again done, with this dHFe- 
rence.okilyi'tbat'' the vibrations now took {dace between the poles 
of a ; and the number of thoth beflrire tbh 

|dateiiqimnfifoii.M«t, was very little foan one-half ^ iriiat 

they were in the former instance. 

theeoavmseof M> Arago's experfoteats,'in which he 
8h<Whi>the of eopper and other metidlic tings, id diminish- 
tng die number of oscillations of a magnetic needle. ’ 



induced or exfdbiKJSm Jron^ ^e. hy RotaHon. 125 

14. If, inacead of a horsd^slioe magnet, the contrary poles of 
two baivmagnets be used, the e^ect is the same as before but, 
if the poles of the same name, via. both north or both south, be 
employed, then the effect is scarcely perceptible. This is an 
important result, as it shows, that the effect is not due tU any 
kind of resisting medium, .aS was Supposed in the first in^anee. 


Aax. XII.— - Remarks upon Ground-Ice, or Ice formed at Hke 

bottom <f running waters. By Professor Mebian •. 

The name of ground-ice is given to the detached and sepa> 
rated masses of ice, which running waters carry at thar sutfiace, 
duimg a frost of some duration. This ice differs from that con- 
tinuous kind which is formed along the edge of rivers, and par- 
ticularly in places where the water is quiet ; it never forms in 
lakes, pools, or other stagnant water, and motion appears to be 
a condition essential to its existence. At first sight it might be 
taken for an aggregation of snow penetrated by water, swimming 
at the surface, rather than for ice ; but a cloE^r examination will 
not fail to discover its true characters. In fact, it is formed of 
an assemblc^e of a multitude of small, thin and rounded plates 
of ice, having a diameter of a few lines. • They are individuaUy 
transparent, but their aggregation presents at a distance the ap:-- 
pearance of a semi-transparent mass like wet snow. It is known 
thaf, before risers begin to carry the ground-ice, the tempmature 
of the mr must have been for several days previous some de- 
grees^ briow'kero; and it b observed in gmieral, that a cold 
wind, blowing, in a direction contrary to the cun ent of the river, 
is angularly favourable to the formation of this sort of iCe« 

We might at first be induce^ to suppose, that the i^ in ques- 
tion : must be formed at the surface, as is the case with that of 
smooth water, because the effect of the cooling of tile atmosjdiere 
is moreintensdy felt at die surface, and water at a timspwattiKti 
beloir,+^ Ckyitbat i% l^low die ptant <ff its greatest denrity>' 
becomes lighter, in projwrtion as the cold augmente; If'might 

* above^^bwyftions qi M^iaoy are a^yidged irM Maisky rmi bc« 
fore the Natural Hikory Sofietj^ qf ^asle. 
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tliei^ore be supposed, that Mratar vniich is near the point of con- 
gelation, haa'a tendency to remutt above, fuidthat, consequently, 
the ice sltoUld begin- to form'' at the surface. But although this 
is the case -with regard to standing water, it ‘is diflbrent with 
respect to Streams ; in them the ground-ice is really formed up- 
on theaml which constitutes their bed. Any person may easily 
convince himself of the fact, in a pretty severe winter, by exa- 
mining what takes place in a river which carries icc, and which 
is shallow enough to let him see the bottom. In the winter of 
18^, the canal of St Alban, which conducts the waters of the 
Birse through the town of Basle, carried a considerable quantity 
of ground’ ice. The clearness of the water was sudir that ob- 
jects were distinctly visible at a depth of three feet. The bed 
of the canal in this place is covered with railed pebbles. Where- 
ever a prajectidn was perceivotl at the bottom of the water, in 
the deep places as well as those less so, there was seen a bundle 
of luts of iee which had been formed there, and tvhich at a dis- 
tance presented the appearance of cottony tufts. In several 
places nearly the whole bottom was covered in this manner, and 
the fasciculi were dfetached from time to time, and came up to 
the surface of the current, which is very rapid. The fasciculi 
which were taken up by the hand from the bottom, presented ex- 
actly tibe Same appearance as those wliich rose to the surface of 
themselves, and which were floating about in great quantities. 
They were composed, like the latter, of small rounded and agglo- 
merated plates of icc ; so that no doubt coukl exist with regard 
to the origin and mode of formation of the floating ice. The 
uniform and peculiar arrangement of the ice which 'appeared at 
the bottom of the water, entirely excludes the supposition that it 
might, have been precipitated from the surface. 

The following explanation of this phenomenon is what M. 
Heriaa considers the most natural. If it he true, that, in win- 
teiv running water is first cooled at the surface, it is also true, that 
its aensliUEt agitation, esperially when aided by a wind blowing 
in a dkeetkm contrary to that of the current, continually mixes 
the water of 4he surface and that of the bottom, notwithstand- 
ing the tnconsiderid>le difference of their specific Cavities. The 
teQt;|P!ratureof the bottom end diet of the surface, even in pretty 
deep rivers, does not present any remarkable (difference, while 
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the prominent bodies fixed to|the bottom, present paints of at- 
tachment to the forming ice, much more advantageous than a 
constantly agitated surface ; and. it is well known what influence 
these points or nuclei have in general upon crystallization. The 
water sufficiently cooled begins therefore to be converted into ice 
at the l>ottom, particularly in the places where slieltcr is afforded 
by prominences from the impetuosity of the current The conti- 
nual motion which takes place in the interior of the water, presents 
the same obstacle to the formation of large masses of ice, w'hich 
is presented to the crystallization of common salt, by agitation of 
the liquid which holds it in solution ; and there are only formed 
in consequence simple agglomerations of small plates of icc im- 
perfectly crystallized. When these agglomerations have accu- 
mulated so as to present larger masses, they are detached from 
the bottom, either by virtue of their greater lightness, or from 
the impulse of the current, and rise to the surface, frequently 
carrying with them fragments of the soil itself. In fact, it is not 
uncommon to find sand, gravel, mud, or other substances, attach- 
ed -to the ground-ice, and floating with it upon the surface. 

He then mentions his having searched, in different authors, for 
observations which might serve to confirm or refute the above 
theory, bvit with little success ; for modern writers seem to have 
overlooked the subject ; and it is almost exclusively in the older 
works that any particular notice is taken of it. Plot, in his his- 
tory of Oxfordshire, observes, that all the watermen with whom 
lie has had an opportunity of speaking on the subject, agree in 
thinking, tliat the jiversof the country always begin to freeze at 
the botton^.;, *Hedescribes the manner in wliich*the small pieces 
of ice, called we^ieers^ rise from the bottom to the surface, and 
mentions their frequently containing gravel or stones, whioh^th^ 
have carried along with them. Hales confirms these dbserVa- 
tions ; and says, that the watermen of the Thames assert, that, 
some days before that river is frozen at ihesurfacej they teel the 
ice at the bottom with their poles, and that they see it rising: 
the surface. gives, also, several observations of lua own, 
clearly, esUbiishing ^the fact These observations,^ M. Mii^rian 

^ — ^ 

* On thft 30th January IT93, at 7 in the moming, the about 

—•0® 6^, he went to the banks of the Thames near Tcddmgton, and the surface 

frozen to the thicknef of the tlfchof an ineh, in a pool whe^e the cuiTent was very 
little felt. Under this ice he observed another layer upon the ground ; and having 
made an opening in the^^ upper ice, he took up a piece of that which wag formed 
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remarks, serve to sliew, that the ^eas indicated the German 
nam'eg-/’«aidm> generally diffused among the country jjeople' 
in England, and present a detailed relatiqn of facts furnished by 
an observer, whose accuracy can be relied upon ; and, from 
these facts wo may conclude, that tliere forms, at the bottom of 
running water, not only an ice disposed in tufts^ but also, when 
the circumstances are favourable, a layer of compact ipe. 

Of the more recent observations upon this subject, he men- 
tions that of Mr Streake, who relates, that, in February 1806, 
at Pillau, chains of iron, six feet in length, which had remained 
for a long time lost at the bottom of the water, a cable thirty fa- 
thoms long, and stones weighing from three to six pounds, were 
raised to the surface, inclosed in a thick envelope of icc ; and 
that an anchor, after having remained an hour, in the water, was 
taken out covered with a layer of ice* 

In conclusion, the author observes, that, after having addu- 
ced proofs of the formation of ice at the lx)ttom of running wa- 
ter, he has to remark, that it cannot by any means be pretend- 
ed, that this ice, once raised from the bottom to the surface, does 
not augment in a remarkable manner. This result, on the con* 
trary, appears probable : because the pieces of ice which are al- 
ready found at the surface, being at least as cold as the iKJt- 
tom, must present nuclei, whose presence contributes to the 
freezing of the water. This freezing of the surface will espe- 
cially extend, when, from any circumstance whatever, the ground- 
ice may be stopped in some places, and will there form a more 
or less compact mass. Nor does he deny, that, in certain cases, 
ice may be formed, even at the surface of running water ; but 
he thinks it sufficiently established, that ice is formed at the bot- 
tom pf brooks and rivers ; and the characters of this ice being 
entirely similar to those of the ground-ice which floats at the sur- 
face, it is more than probable that they have a common origin, 
and a common mode of formation. 

betow, which be found eix lines thick, but much more spongy and pordus than th^ 
other* The lower fee was in contact with the upper, at the edge of tlK river, btit 
it was always more distant ftom it, in proportion as the water became^ deeper, be. 
cause the frost had taken place close upon the ground. When th$ bottom ice rose in 
the water, in consequence of its lightness, it always carried with it sand and stonos. 
He when it fa very thick, it carries with it the wicker baskets-iloaded with 
stones, which arc placed at the bottom of the water to catch hsh- A number of 
other obscrrdiions, tending to the same gcnenii Tcsult, aie also given by him. 
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Jemdme,Jbr Twenty Terns, 180S — ISSi, hath indunve. By the Reverend Mr H. FEitons. 



Mesa of the i^holo Year 







































I 130 ) 

Art. 'Kll.’—Sifltopiical T<fble ^ the Formations qf the Crust 
qf the Mksr^, amd the fCfd^ Suh^dimate Masses- By 
' Aiur BouE', of the Wernerian Sdciety, &c 

£Eitrer¥ 0 ho oi^ bixf^ atlem^ed 'to construet a general 
synoptical tahlC of f 4 U&xdt'tiBe folhndng one to the 

altebtioti of the pubBc. Xts'de^^ !ii to exhibit the sci^ce re- 
*cliieed to its aiosf simple terjdos, end to enable evrary one to con- 
templete at a glance the principal gec^ostical facm ascertained 
1^ the labours of geologists. Although I have consulted all 
the most distinguished opinions on geological classification, still 
the prese^nt attenipt, I feel, in nianjr re«5pects be faulty , 
and indeed the prfncipal advantage it can clainr, fa its contain- 
ii% the fesitlts of all my unpublished observations mcide during 
the last three years. TjSildi% nature, and not theoretical ideas, 
for the basis of my classification, I find, in the presence and 
absence of stratification of mineral masses, tWo great natural 
divisions, from Which I infer three kinds of formation, viz. the 
unstratified or Igneous Pormation, the stratified or Neptunian 
ForhiatiOn, and the formations where the igneous and aqueous 
agents have acted together. Although it would be out of place 
to state here all the dacts which led me to such theoretical 
vieVs, because these are given in my Essay on the Geology 
of Scotland, and my Memoir on Germany ando Franco, pub- 
lished in the JmtrnUl tfe Physiqiie 18S3, EdirAurgh Philosophic 
cal Jtpirnal 183d, and AnnaUs des Scienees Naturelles 1834 , 
«tili I may be indulged by a brief statement of my views, this 
l>eing necessary for the mote cl^rly following the details ii\ 
the Sydo|)tical Table. «• 

1. All geologists who have liad opportunities of examining 
burning and extinct volcanoes, agree in admitting the existence 
of OjCtinct volcanoes, or of very anciently volcanised countries. 

'Si. The greater number of ^geologists, and especially those 
who have visited extinct volcanoes, believe in the igneous ori- 
gin of tertiary basalt, in the form of streams (cOul^s), beds, 
ahd ’Allies, and also that of tracb^^te. 

A ^OOd inany distinguished geolo^ffats agree in Copsider- 
ittg'it* pliable that the secondary or fi^z rocks are of 
igneous because these rocks agree in nathtfe, position, 

and accidenf^, with basajt and trachyte. 

4. Audlastly, The intimate connection of th^ porphyries witli 
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grapite, syenite, aptl other nnstratified rocks^ not only in na- 
ture, but also in positicm^ has Educed some geologists to con- 
sider these alii^o as of igneous ifoVmaticm. 

AU the stratified rocks, with the exception of those of -tlie 
first called Primitive^ nanae I do not admit as couneet^ 
ed with theoiy are generally admitted to ,he of Neptunian 
ori^n* These rocks are distinguished by their peculiar tex- 
ture, and by the imbedded crystalKne minerals thay contain, 
and which are foreign to stratified rocks. Although the strati- 
fied primitive rocks are placed under the head Neptunian, I 
consider them as Neptunian rocks which have been brought to 
their present state by the agency of heat, and that the imbed- 
ded minerals they contain were introduced among them by the 
action of some igneous power, as stated in the Edinburgh Phi-^ 
Insophical for July 1823, and Annalee des Sciences 

Naturejles lS24r These stratified primitive rocks, then, are 
partly of Neptunian, partly of igneous formation. 

The tufaceous or conglomerated productions of ancient and 
modern volcanoes arc more appropriately placed immediately 
after the igneous rocks, from wliieh they are derived, than 
amongst the Neptunian rocks. ^ 

Although the salt and gypsum deposites probably owe their 
origin to submarine solfataras, we have not separated them 
from the Neptunian series, l>ecausc they were deposited by wa- 
ter. If these were removed from the Neptunian series, for the 
same reason we would be obliged also to separate from it masscK 
of iroa-ore, and #f other ores, certain salts, &c- 

My theoreti^l ideas,^ already published, have induced nio to 
separate from the Neptunian series the mctallif^fous veins, be- 
cause their contents are more easily traced to Plutonic than to 
Neptunian agents. ^ • 

The alterations occasioned in Neptunian rock?? by tli^ir proxi- 
mity to those of igneous origin, are vstated in the Table only in 
a cursory way, although phenomena of high interest. 

The Synoptical Taple also presents the most striking 2 $ 0 Q}p^ 
gical characteirs of each formation, tlie different periods of the 
appearemee and disappearance oi the difiTerent clashes dE vege- 
tables and of anfmols, and a proper selection syt^nyms of 
the different denominations given to the rock formatitms. 

• We Iiave prefixed the word Primitive to the first class for distinction's 
sake. — Ej>rT. 
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GLASS JIL— SECONDARY o* FL(ETZ ROCKS,— Con^lnteed: 



Oonaected -with tbe red nftri tty altemaboBg antt' 
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Xnalt tbeae different amntriee, tiie upper Sandstones are connected with the following formation of M uschelkalk, excepting in England, 
ocoirs in Calabn% aifim Korth and SouUi icmerica. 
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This formation is (HMinected with the following by alternations: {Aroberg, Westphalia). 
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stein^ Ulm. tria. 

Silteeom hmestone^ 

Locle. 

JV. B, Tertiary rocks exist in the steppes of Asia, in India, in Africa, in the Canaries, Island «f JVIadeira, and the West Indian Islands 
(Guadeloupe, Barbadoes, &c.), in Columbia, and in the Atlantic United States. 
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Art. "Ky .—Account of the Ferr^ across the Tay at Dundee. 
By Captain Basil Halt,, iC. N. F. R. S. L. and E. 

Of th’e many recent applications of science to the business of 
ordinary life, there is perhaps none which was less looked for, or 
which now promiecs^ to be of greater utility, than the adaptation 
of the steam-engine lo travelling, and to the conveyance of goods, 
both by land and by water. Tlie danger, thi^ inconvenience, 
and the uncertainty of ferriess, have been proverbial from time 
immemorial, *^nd as there are few persons who may not, at 
some time of their lives, be obliged to cross the water, any thing 
which proposes to remedy these evils, cannot be unimportant to 
the general reader. At first sight,, indeed, the details of a ferry 
may seem out of place in a Philosophical Journal ; but it will 
probably be admitted by those who examine what follows, that 
the genuine end of science, — the advancement of human hap- 
pinesp,— has in the present case been obtained. 

The Ferry across the Tay at Dundee, has long been a gre^at 
thoroughfare between Forfar and Fife ; but omng to the strong 
tides, the numerous shoals in the river, and the frequency of 
hard gales, so much risk and incomenience generally attended 
the passage, that many people preferred the circuitous route of 
Perth, to this short, but dangerous and inconvenient ferry. A 
melancholy accident in 1815, by which no less than seventeen lives 
were lost, attracted the public attention to the subject. Then^ 
wore at this time twenty-five boats on the passagi, manned By up- 
wards of 100 men and boys. The boats were ill adapted to the 
service required ; the crews were composed of infirm old men, or 
equallyinefficientboys; and as there was no system of management 
or any kind of discipline, mudh drunkenness and disorder prevail- 
ed. ' There being no regular superintendant to direct the sailing 
of the bbats^’the passengers, on reaching the landing-place, had 
either to hire a whole Itoat, at a great expence, or to wait till a 
number of persons had assembled to make up the fare. 
This was productive of great hardship to the poor, and incon- 
venience to all parties ; and, added to the discomfort of bad 
landing-places, and unskilful management', rendered the simple 
passage of a mile and a half, especially in blowing or rainy 
weather, a service of* no small risk. 
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Captain Hall’s Actount of the Dundee Ferry. 

In 1817, the counties of Fife and Forfar appointed a Joint 
Committee to consider the stat^ of the I’erry, and to concert 
measures for its improvement ; and it being apparent^ upon a 
slight examination, tlmt, in spite of all its drawbacks, the fefry 
produced a revenue adequate, vith proper care, to the mainte- 
nance of a far better system, the number of boats was reduced 
from twenty-dve to eight ; and at the same time rendered cfHcieut 
by stronger crews, better equipment, and, as far as was possible, 
by punctuality of sailing at stated periods. The landing-places 
were also greatly improved. 

{n 1819, an Act of Parliament was procured for erecting piers, 
and otherwise inipi’oving and regulating the ferry across the Tay. 
During the discussions on this bill, the idea of employing steam- 
boats first suggested itself to the Trustees; and after carefid 
inquiries, they decided upon tiying the experiment, with a 
double or twin steam-vessel, such os they learned had been in 
use for some years on the American rivers, and also at Ham- 
burgh, and on the Mersey, near Liver|X)ol *. It was not, how- 
ever, till towards the end of the year 18S1, that the steam-boat 
Iwgan to ply. Previous to that period, but after tire improve- 
ments hod been made in the smling-boat establishment, the 
number of foot-passengers was about 70,000 annually, and the 
receipts L. USlfi. There was still, however, no convenient or 
certain means of transporting cattle or carriages across, except at 
certain times of the tide, and imfine weather. Until the twin-boat 
was established, and indeed even for some little time afler she 
begaif to ply, no* very great increase in the revenue took place. 
There was stilly defect in the arrangements, owiujg to a circum- 
stance which had not been foreseen in time to have it duly 
guarded against in the act of Parliament, and which, in conse- 
quence of this inadvertency, cost the Trustees a long coursl of 
the most unpleasant altercation, knd, finally, the loss of a consi- 
derable sum of money. It was this : While the only convenient 
landing-place on the north ride was Dundee, on the Fife coast 
or right -bank of the Tay, there happened to be two, Newport 

K S 
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* IIm Twln.boia w<w the invontion of the late celebrated Mr Miller of Dalawin- 
ton, who Was also the discoverer of Steam Navigation.— Vid. the excellent narre- 
tive of Mr Miller, Article viiis of the pre^sent Number of this Jpuriial**ee-s£i>it. 
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and Woodhavon, and the steam-vessel was made to ply from 
Dimdee, alternately, to dtese t^o landing-places. A few weeks' 
experience, however, shewed, that the greatest public inconve- 
nience must ever attend this alternate system ; for not only was 
punctuality (which, it ought always to recollected, is essential 
to the existence of a proper ferry) entirely broken in upon, but, 
in spite of every notification that could be ^ven, passengers were 
perpetually mistaking the proper point of call Sometimes the 
tide, sometimes the wind, did not serve fear Woodhaven, and it 
often happened, that, when circumstances obliged the boat to 
Steer out of the direct course, the people, who were wmting her 
arrival, were inevitably misled, and so, by r^airing to the wrong 
place, lost their passage altogether. The complaints of the ex- 
cessive inconvenience of this plmi, by every class of passengers, 
after a few months' trial, became so loud and general, that the 
U'rustees-, in July 18S2, directed the boat in future to call at 
Newport only, on the Fife side. The effect was instantaneous; 
— ^the public regained confidence, and the revenues of the ferry 
increased rapidly. The following is the amount of the fare's 
collected for the last five years : 


in 1890, 

L.2410 6 1 

1891, 

2526 13 9 

1899, 

3209 9 p 

1823, 

3552 4 10 

1894, 

- 3790 12 10 


It will give a good idea of the importance of this ferry, to 
state the exact number of passengers, cattle, Sic. which c’^ossed 
in die* year 1824. ’ 

Foot PaasebCers. I Caniagea. I Giga. I Cattle. | Sbeept. I Ifonea. I Loaded Carts. 

100,436 I 130 I 474 1 6,627 { [ 4,777 | 2,$6t 

The distance from Dundee to Newport, in a stnught line, is 
one statute mite and a little more than' a half, or very nearly 
2,160 yard^. At certain times of tide, the passage cannot be 
made directly across, owing to the mud-hanks which lie near- 
ly in tlM||niddie the. stream; so that the average distance 
of the i^sage, allowance being mode for the set of the tide, 
may be stated at about two miles and a third. This'^passage i.s 
itfade by tire twin-boat in seventeen minutes, at an average, "in 
neap tides ; and in twenty-three at spring tides. In very 'blotving 
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weather, it sometimes takes from thirty to fifty minutes, and 
once it took an hour. During 1624, the passage was never in- 
terrupted for one whole day ; and it was only ‘times de- 
tained throughout the whole year, owing to hard westerly gales 
during the ebb. tide. 

There are two steam-boats belonging to the ferry, one of which 
is employed at a time, except in harvest, when the reapers come 
down, or at the seasons when numerous droves of cattle coipc 
from the north. On these occasion^, both are put in requisition, 
though not absolutely necessary, in order to avoid the possibility 
of delay. In order still farther to meet the public convenience, 
a pinnace, with four able seamen is stationed at each side of the 
ferry, for the purpose of affording a passage to travellers who 
are unwilling to wait for the periodical smling of the steam-boat. 
These boats are also in attendance during the night, when the 
steam-boat has ceased to ply. 

As the twin-boat is very little known as yet in this country, 
an account of one may possibly prove interesting, if not useful 
to some readers. There are some material differences between 
the two boats at Dundee, but that last built being the most per- 
fect of the two, a description of her will be the most satisfactory. 

She is called the George the Fourth ; is 90 feet long over all, 
and 29 broad ;*she has 6 feet 8 uiches depth of bold ; and draws, 
when light, 4J feet of water,— and, when loaded, rarely more 
than 5 feet 4 inches. She is of the double kind of steam-boat, 
with a single paddle-wheel, working in the middle, between two 
divisions, or separate smaller boats, placed parallel to one an- 
other, at the distance of 8 feet apart. Over these two divisions, 
arc placed horizontal beam^ covered by a deck, the planks of 
which, instead of being placed fore and aft, in the usual way, 
cross the vessel from ride to side;^and thereby contribute greatly 
tp the strength of the whole. To a person standing on the deck, 
slie ai^poars to be byt one vessel. At eacb end, there is a space 
roiled off cattle, one SB feet by the otJier by 21. 
Frpm 80 to 90 Jiead of cattle is her average load ; but, upon one 
occasion in tSue weather, she actually carried 103 cattle, and 3 
horses* In the iftiddle part of the deck, between the spaces al- 
lotted for cattle and carriages, thcr^ is ample space for foot pas- 
sengers, lea* whom*«Iso, in rainy weather, there are two commo- 
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dious cabins. The machinery of the two stetuii-engines (each of 
HO horse power), is Ooneealed l4ldw ; but the paddle-wdteel, be* 
ing 14 feet in diameter, necmarily rises considerably above the 
deck, where it is covered by a wooden case. This wheel is t feet 
wide, and is immersed 18 inches'in the water. ,lt is a matter 
of perfect indiiference which end of the boat goes foremost, both 
being alike in all respects. As the method of fixing the rudders, 
one of which is fixed at each end, is, ol' course, different from that 
of a ship, it may be useful to describe it particularly. The rud* 
d«r is a plate of iron 4a feet long, and B feet deep. It is fi^iened 
to a vertical spindle, reaching from tl>e middle of the stern t<r the 
water. In the first boat employed in the Tay, the rudder was 
attached by one end to the spindle, so that, when she was in mo- 
tion, its whole length trailed behind. But this rudder being 
found difiScull to move, a device was adopted which answers the 
purpose perfectly. The spindle, instead of joining the rudder 
at the end, is fixed to it at one-third of the length ; so that, wdiea 
the vessel is in motion, two-thirds are abaft, and one-third before 
the spindle, resembling a large weather-cock, or vane inverted. 
A horizontal wheel is fixed to the upper extremity of the spindle, 
and this is turned by a wheel and pinion by the steersman. Both 
the divisions composing each twin-boat are fiaUbottohicd, have 
perpendicular sides, and arc sharp-bowed ; the a'nglc at which 
the two bows meet at the extremities being 60®, ample room is 
allowed for the escape of the back-water. The i-udder is placed 
in the middle point between the two stems ; and, of course, lies 
directly in the centre of the current of back-water thrown out by 
the paddle-whfeel. The steersman stands on a raised platform, 
above the taff'rail, from whence he commands A clear view over 
the 'paddle-case. There arc no masts ; and the only resistance 
which is offered to the winu is from the chimneys of the engines. 

Though the manner In which the two en^nes of a steam-lioat 
are made to act in concert, be known to every person at all ac- 
qumnfed with the subject, it^may perhaps interest some readers 
to describe, in a popular way, the beautiful device by which this 
object is accomplished. TLs paddle-wheel is moved by one con- 
tinuous shaft, to which both enpnes give their iihpulse, by means 
of tw(^ cranks, or bends in it, formed so as to be at right angles 
to each other. Tht>n when one of the cranks is either quite 
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up*, or quite down, and consequently the power of the. engine 
connected with; it, finf. the monaetiiti entirely gone, the other crank 
must. he in a horizontal position, and the power of its. engine, will 
lie,. for the same moment,, at a maximum. The result therefore 
is, Uiat, pedi^ly in proportion as one engine loses power, tho 
other gains. it; and, consequently, the united effect of the two, 
against fo® resistance, at every instant of their action, is virtually, 
equal to the constant power of one of . them at its greatest ; so 
that, whether tlto engine be moving last or slow, or the resist- 
ance great or small, the ^rae uniform force is exerted. 

At each of the landing-plnces, there have been built low-water 
piers; along the sides, or across the ends of, which, the steam-boat 
can be placed. at any time of the tide, and dining all weathers ; 
so that passengers and cattle are embarked with as much ease as 
if they were going along a bridge ; while carriages and carts driye 
in on one side of the river and, out again on the other, without 
removing the horses. The utmost attention is paid to the hours 
of departure. Three minutes before the town, clock of Dundee 
strikes the hour, a bell is rung on board the boat ; and the in- 
stant the hour is told, the paddle-wheel begins to move, and the 
vessel to glide from the pier. In like manner, when the half 
hour strikes at Newport, she quits the opposite pier ; and so on 
from sunrise to sun-set; her crossings and recfossingf never be- 
ing interrupted. To ensure the constancy of, this essential, but 
very difficult point, an able and, active superinteliKlant has. been 
appointed, wit^.a handsome 'S^ary, ami, a house on the spot: 
His exclusive business is to arrange r the .whole details, of the 
liassage, and tb prevent all unnecessary ddays*. *A collector also 
is appointed, a gentleman who,, iii like manner, resides constant- 
ly on the spot, and attends exclusively to the money department. 
In consequence of: the .vigilance of these two officers, acting un- 
der .foe j|.udicipu8;regHlatiQns wli.ich foe foustees have from time 
to time estifolished, . it is most worthy of remark, ^hat, however 
great the crowd of. cattle, carriages, or , passengers may be, not 
the least 'delay or confusion ever arises, either at the embmkation 
oi^elanfong. , , 

On board, fo^. boat the system is equally perfect: there is a 
CQXSwaidj. an. 'engineer, five seamen and a Sremon. Long prac- 
tice has given to,those people so exact a knowl^ge of the power 
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which is in their hands, thi^ this huge and asppaceiftly unwieldy 
boat, is moved about with a^celerity and precision altogether 
astonishing. To a stranger, however much accustomed he may 
have been to the wonders of machinery elsewhere, the effect is 
truly magical. The steam-boat, or, more properly, this great 
double raft, is discovered advancing at the rate of seven or eight 
miles an hour, directly for the shore, threading her way like a 
little skiff amongst the vessels lying in her way. In a few seconds 
she arrives, still at ftill speed, close to the shore. In the next 
instant she is arrested, by a touch of the engineer’s hand, as sud- 
denly as if she had struck upon a rock ; and is placed, by the 
sole instrumentality of her invisible machinery, close by the 
side of the pier, with as much accuracy as if she were in a dock, 
and as much gentleness as if, instead of being made of stout oak 
and iron, she were formed of glass. In a moment, two great 
folding gangways are lowered down, and her ade being thus 
thrown open, cattle, horses, passengers, all walk out, and find 
themselves on land, with scarcely any circumstance having occur- 
red to indicate they bad been on the water. 

A very admirable contrivance, the invention of Messrs J. and 
C. Carmichael of Dundee, has beeh affixed to the machinery of 
these twin-boats, by which all these movements are rendered ex- 
tremely ample ; and I am happy to have prevailed upon them lo 
favour the world with a description, of this apparatus *. 

Whatever might have been the degree of public spirit and ac- 
tivity of tlie Trustees, it was not possible, that ^ extenrivf and 
Perfect an esteblisliment as this could have been completed with- 
out a very conridercfole expence. Yet, thos<i who are most fami- 
liar with publfo Works of this description, will readily under- 
standf> Aat pecuniary difficulties ilrere not likely to hayc been 
the most serious ones in the vay pt its attmnment. But it were an 
invidious task to speak tX the irksome opposition occaskmaily 
raised in theVay of the 'patriotic and disinterested endeavours of 
the TVustee% whose final, and complete, and now universally 
ackimwlec^ged Succ^, is the best, and certainly the most dlgni- 
fied answer to all such gone-by hostility, from whatever m<^e 


* See tbe next Article.~EDiT. 
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it originated. The public gratitude, which, for once, is both 
loud and steady in its acknowledgments, is an mnple reward for 
labours which are , sufficiently proved by the result, to.haVe been 
directed solely to the general good. 

The heaviest expence into which the trust has been led^ k 
for erecting low-water jners <mi both sides of the Tay. That 
on the Dundee side is ,439 feet Ipng, by 30 feet wide of car- 
riage-way, exclusive of a 4 feet raised path for foot-passengers. 
The pier at Newport is 350 feet long and 60 feet wide, with a 
carriage-way on each side, A depUi of 5 feet water is obtained 
by means of these piers, at dead low-w-atcr spring-tides. The cost 
of the two when completed, will be alwut L. 17,000. These 
works, deigned by Mr Telford, and executed by Mr Logan 
of Dundee, are most perfect and beautiful of their kind. 

The next important expence has been the purchase of tl»c 
two twin-boats. 

The Union, which was built in 1831, cost L. 4345 8 6 

The George IV. built in 1833, cost - 4330 14 10 

Making for both, L,8576 3 4 

Both these^ boats were built by Mr Jannes Brown, shipbuilder 
at Perth, in conjunction with Messrs James and Charles Car- 
michael, engine-makers at Dundee, who fimaished the whole of 
the machinery. The first Iwat, from a natural apprehension of 
the Veakness df tlie. princi^e, was made unnecessarily strong ; 
and, consequently, from the quantity of imaterials, drew more 
water than she need have done. This dafeOt was remedied in 
the second boat. . Many other important improvements on the 
second boat^ were also suj^ested by the ^previous experfence. 
It is almost needless to point out to persons interested in other 
ferries, who may have thoughts of trying a similar experiment, 
hotv much ^vantage they will have jn consulting workmen, 

• I ,ilide{»T)dently of a very high character for skill and dili- 
P^lh'the ordinary fine of their business, now add the, mate- 
qualifidatiplt hf successful experience in a walk hitherto un- 
trodden. 

A considerable expence is annually incurred, in maintain- 
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iag the stealn«boat. The wage? of the engineer, *%ix seamen, 
and a ^reman, is about -4 <• L.800 0 0 

The expenditure of coals i$ about 1000 tons anniu 
ally, say, - - 700 ■ 0 0 

The wear and tear, induding interest, - €00< 0 0 

Incidental expenccs, - - 67 0 0 

Salaries of the superintendant and collector, includ* 
ing their houses, say, - - 200 0 0 

Making annually about, L. 2400 0 0 

The funds for improving the Dundee Ferry, to the extent of 
L. 7000, were advanced by private individuals, previous to the 
passing of the second act of Parliament. The interest to be 
paid on this sum was fixed at 6 per cent, by the first act- When 
the second act was in progress, some of the lenders peliuoned to 
be relieved from their obligations, and the suras they had lent 
were, in consequence, repaid tliem. On the Exchequer loan 
bill being passed, the trustees of the ferry obtained from the 
Commisrioners a loan of L. 18,000, and lately, the additional sum 
of L. (>000, making in all L. 24,000, for which 4 per cent, inte- 
rest is to be paid, and 7 per cent, per annum to be appropriated 
as a rinking fund, for liquidation of the principal sum due to 
Government A bond has been granted, making this debt pre- 
ferable over the whole property and revenue of the trust ; and 
stipulating, also, that the whole of tlie money |pnt by the Ex- 
chequer, shall be applied to the erection of the works exclusive- 

No private pecuniary interests appear to have been served by 
tliis establishment. The public, in point of fact, derive the whtde 
benefit arising from ity as tbo fwes for crossing goods and pa^n- 
gers have in no cose been raised, mtbough the facilities of the fer- 
ry have been immeasurably increased, not only as to the traffic 
which formerly occupied the passage, but in the certain <^ny^- 
ance of cattle, sheep and horses, the transport of wlikpd^ 
heretofore almost unknown. 

Thus, these great improvements have at last rirtuaily united 
two great districts of the country, by converting into an easy and 
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sure communication that barrier, which, in lesi> enlightened times, 
it might have been said, Nature^had interposed in order to keep 
them separate. 

Such is a very general account of the greatest ferry probably 
in the kingdom^ if the number of passengers and tlie amount of 
traffic of all kinds be a just measure of its importance. A more 
minute statement of the details might easily have been given ; 
but it is questionable whether they would interest the general 
reader, who is chiefly concerned only about the efficiency of the 
final practical result. At the same time it is right to state, that any 
one desirous of procuring more detailed information, respecting the 
internal management of the ferry, with a view to the improve- 
ment of other ferries, or from motives of mere curosity, will find, 
upon the slightest wish to that effect lacing expressed to the 
Trustees, every channel of information unreservedly thrown open 
to him. 


The successful establishment of tvvin*l)oats at Dundee, the 
consequent great increase of passengers, and the facility, in parti- 
cular, which they have given to the transport of cattle and car- 
riages, have haturally given rise to two questions ; first, the pos- 
sibility, and, next, the feasibility, of placing similar boats at the 
passage between Newhaven and Fife. My attention having been 
accidentally Celled to these points, I was led to pay considerable 
attention to the subject, as a matter of pure curiosity ; and, as it 
has been thought by some persons, that the rjesult of observa- 
tions and inquiries made in this spirit, may, perhaps, be useful, 
1 give them freely. But/ :l -am well aware, that the au- 
thority of a seaman in a qtj^^ibn of steam-navigation, ought 
to he received with caution, 'the inbred habits of his na- 
val education, it must be admitted, are all against bis be* 
ing an impartial witness; and even supposing him to have 
m above tlie natural prejudices of his profession, and that 
e freely acknowledge the vast superiority of this new power 
over ordinary* navigation ; still the principles which apply to 
navigation by sails, and to that by steam, are so essentially 
different, that 4iis former knowledge, even the theoretical part 
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of it (to say nothing of what results from actual practice)^ very 
often stands more in the way ofiCorrect views, than it aids a just 
apprehension of the subject. It is practically important that this 
riskslmuld beduly understood, and that seamen thcmsclvesshould 
be on their guard in reasoning on the subject. One instance may 
be mentioned of the errors into which naval men are liable 
to be led by constant familiarity with principles inapplicable to 
the subject under discussion. In ships moved by sails it is es- 
sential that there should be a certain draught of water, in order 
that she may offer an infinitely greater lateral resistance than she 
does in the direction of her length. This necessity arises out of 
the well known law, by which the wind acts on the plane of the 
sails, by wliich the effect is at right angles to that plane, at \iliat- 
ever angle the wind may strike it. In the steam-vessel, how- 
ever, the effect of the paddle being always in the direction of 
the length, the same draught of water, which in ships i*^ indis- 
pensable to resist the lateral tendency caused by the sails, is not 
retjuired in steam-vessels, which may be said to have compara- 
tively no lateral tendency at all, since the force of the wind on 
their hulls and chimney is immaterial when compared with that 
of the paddles. The fallacious conclusions drawn from this mis- 
taken analogy, have led to serious practical errors. 

The result of the investigations which I instituted on the 
subject, is, that the Twin-boat may be established on the ferry 
between Newhaven and Fife, with perfect safety, and great 
advantage, not only Us a matter of public convenience, but as a 
source of profit to the funds of the ferry. 

Of course, a twitt-boat, that has to contend with "such a sea as 
frequently rolls into the Firth, or is often causc'd by the preva- 
lent high south-west winds, must not only be more strongly 
built than the boat which ti^rely to cross the Tay at Dun- 
dee, but must also be impeltediby iqueh more powerful engines. 
Practical men^ however, well qualified to ^ve an opinion on 
the subject, conceive that great additional strength may easily be 
given to a boat of this construction, without sudli addition ^ 
weight of materials as will tender the draught of water incotP 
, venient for a low^water pier. One or two of the «doviccs wbidi 
have been thought of may be stated. The timbers which form 
the inner sides of the two divisions of the boat, instead of being 
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cut off at top, might he formed alternately of crooked timbers, 
made to cross over nearly to^ the opposite boat, so to 
form an arch over the space between the two, extending the 
whole length of the boat (with the exception of the space occu- 
pied by the paddle-wheel in the middle). Thus this part, whicli 
is manifestly !ho weak point, would resemble a ship’s bottom in- 
verted. It might also be united firmly by sleepers or braces 
placed diagonally^ according to Sir Robert Sepping’s plan, un- 
der or over the arch, and boiled firmlj' to the timbers. The 
beams would lie, as they do now, across tlie boats, and the deck 
overall, might be disfx)sed across the length as at present, or per- 
haps in a still more binding manner, by being placed as the decks 
are in some of our line-of-battlc shi|>s, diagonally. In the Union 
twin-boat at Dundee, strong trussed beams arc placed diagon- 
ally fn>m the keelson of one division to the upper works of the 
*:)ther ; but it is found lliat these braces, which must pass 
through the watcjr between the boats, impede her progress ma- 
terially, This objection would not exist, if, instead of thick 
trussed beams, eight or ten inches square, flat bars or plates ol' 
iron, shaped like the blade of an oar, were substituted. Four oi' 
five of these, if placed diagonally from the keelson of both divi- 
sions to the top of the external timbers of the opjxjsite ones, 
would add immensely to the strength of the boat, while they 
would offer scarcely any sensible resistance to the water. It is 
confidently believed, that a vessel, so bound together, would not 
only encounter, without twisting, any sea likely to be met with 
in tlie Firth of Forth, but might be allowed to take the ground, 
to the full asisafely as any other description of sj;eara-vessel. In- 
genious practical men, whose attention was directed to strength 
and lightness would probably strike out many other contrivances 
for rybtaining the end in view ; and when we see such long, and 
consequently weak, vessels, as^the Soho and James Watt, en- 
countering heavy gales of wind and a high sea, ^without injury 
to their delicate machinery, we may safely conclude, that, when 
care is prcffessedly taken to give strength to a twin-boat, there 
'l^uld be no twist suflScient to impede the true joint action of 
the two engines, which in }>ractice is ihc material jx)int to be 
gained^ 

Siip|>osing l|iis point cstHblishcd, and twin-boats inlying on 
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the ferry in question, there can be no doubt it would immediately 
increase the thoroughfare, by offering a far more ready means ot‘ 
tratispc^^ting, across the Firth, all the cattle and sheep intended 
for Edinburgh and for the South, than is now afforded by Alloa 
and the Queensferry. Horses, carts, and carriages would, in 
like manner, be conveyed over with ease and celerity ; and if 
any thing comparable to the punctuality, so admirably observed 
at Dundee, could be established between Burntisland and New- 
haven, the whole of the foot passengers, from all the adjacent 
parts of Fife, would eventually be drawn to that ferry, where 
the means of embarkation and landing would so superior to 
those of any other, and where alone, it is conceived, such a 
pier may be built, as will ensure the requisite facilities at 
all times of tide, and in all weathers. The advantages which 
Burntisland offers, as the point of call on the I'ife side, over 
every other, are so great, that it Avould be quite wonderful there 
should ever have arisen, for an instant, any discussion on a 
matter so obvious, were there not some local interests concerned. 
These interests, however fairly acquired originally, or however 
honestly maintained at tffe present day, if they are allowed to 
interfere with the establishment of a miffle point of* call on each 
side, are clearly in opposition to the general interests of society. 

The distance between Kirkaldy and Newhaven, in a straiglu 
line, is exactly nine statute miles : that between Burntisland* and 
Newhaven five and a half. The course, (by compass), from 
Kirkaldy L? S. W. by S, ; that from Burntisland is S.A W. So 
that with the prevalent wind, which is from W. ft. W. to S.'W., 
a course may always be shaped both to and fron\. Burntisland, 
while it will be useless to set a sail in the passage from Kirk- 
aldy, during at least eight months of the year. Moreover, the 
passage from Burntisland lies directly across the tide ; but that 
from Kirkaldy during two thirds^ of the distance, is directly a- 
long it, a cii;cumstanGe extremely inconvenient in any ferry. 
Thus it is probable, that as the natural advantages of Burntis- 
land, are so superior to those of every other place on the coast 
of Fife, for the establishment of a frequent, punctual, and cheap 
ferry, it will eventually become the most frequented, notwith- 
standing all the competition which may, and no ^oubt will, for a 
time be opposed to the regular ferry. The shortest passage, 



Captain HalPs Account of' the Dundee Ferry. 159 

whatever be the obstacles in the mean time, must become, soon- 
er or later, the cheapest ; and that to a degree, far exceeding 
in importance, even to foot passengers, the difference in the 
lengtli of tlie land journey, the invarialde certainty of\hich will 
render it, eventually, altogether insignificant, compared with 
the inevitablcf uncertainty which, from the nature of things, 
must for ever prevail in the passage from Kii’kaldy. And tl)is 
will be true, whetlier the greater distance by sea be considered, 
since this must be paid for at a greater cost than the additional 
distance by land ; or the varying action of the tide which will 
often render the eml)arkatlon and landing, except at Burntis- 
land, difficult if not impossible ; or the prevailing wind from 
the south-westward, winch blows during nine months in the year. 
When tliese disadvaiuagvs are contrasted with the certainly of 
a safe, commodious, punctual, short, and cheaper ferry at 
Burntisland, at all times of title, and at all seasons, there seems 
little question but it must, in the long-run, be preferred to any 
other. Some few individuals, no doubt, will, for a time, fancy 
their object better served by embarking at KirkaJdy, Dysart, or 
elsewhere ; but the mass of travellers, l)oth on foot and on horse- 
back, will, on taking the average of circumstances, find tlieir in- 
terests far better served by the regular and commodious ferry 
of Burntislaqd, ihougli the land journey, in some cases, may be 
lengthened a few miles. 


Art. XVI.- — Account of a nexo and commodious melhod of re- 
g'tdathig^ the Movnmmts of Steam- Vessels. BTy Messrs James 
and Charles Carmichael of Dundee. Communicated in 
a Letter to Captain Basil Hall, R. N. (With a Plat<?T^ 

Sir, Dundee^ 9,0th May 18^5. 

In compliance with your request, we forward you a sketcli of 
the machinery of the (ieorge IV. ^J"win Steam-Boat employed on 
this ferry, and we shall now proceed to give a description of 
that part of it invented by ourselves, the utility of wliich you 
have frequently witnessed, and Avhich yani are pleased to tli’mk 
may not be uninteresting to the scientific public. 
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The object of the contrivance wc are about to describe, is to 
regulate the motions of the steam-vessel in a more easy manner 
than heretofore. By tlic simple motion of a small handle, or in- 
dex, placed on a table, ujx>n dec^h, in view and in hearing of the 
man at the helm, and of the master of the vessel, every move- 
ment which the engine as capable of giving to paddle-wheel 
may be at once commanded. The vessel may be moved for- 
wards or backw^ards, — or may be retarded, or entirely stopped, 
at any given moment, by merely turning the handle to the pla- 
ces denoted by the graduations of a dial-plate. No skill is re- 
quired for this purpose, so that the master himself, or a sailor 
under his directions, can perform the ohicc as well as the ablest 
engineer. Thus, the confusion which fmjuently arises at night 
in calling oxii to the engineer below, is avoided, and any ambi- 
guity arising from the word of command being transmitted 
ihroiigb several persons entirely prevented. In, point of fact, it 
places the engine as much under commanti as the rudder 
an undoubtetl improvement upon the clumsy method of bawling 
out to the engineer below, who either may not hoar, or may 
chance to be out of the way, — ^circumstances which may lead to 
the most serious accidents. ^ 

The different parts of the machinery are not exactly arranged 
in the sketch as they are executed in said boat,^ but we hope 
that the princi])le wall be better undefvStood from having arran- 
ged them so as they can be better seen in the sketch, l^late V, 

The cylinder and jacket are cast in one piece, connected at 
the bottom, but altogether disconnected at the top when cast, — 
the vacancy bct\vccn the two is closed at the top by an iron-ring, 
and hemp or rust packing in the joints, The steam from the 
boiler enters between the cylinder and jacket, by the branch A, 
passes round the cylinder, and communicates with the side-pipe 
C of the valve-chests by the brknch B, but cannot enter the 
cylinder wdmn the steam- valves DD gre shut. The eduction- 
valves EE arc situate below the steam-valves. 

The steam-valve rods work through a flax packing at FF, 
and are made hollow, to allow the eduction valve-rods to pass 
up the centre of them, — they are also made air-tight !)y a flax 
packing at GG. 

Tlic valvc-liftcrs IIHIllL are fast upon ihc lifter-rods LI, 
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oiity one of which can be properly seen ; the foot of the one 
farthest from the eye is seen at thf roching-shaft. One of these 
rods lifts tlie upper steam-valve and lower eduction-valv^*; and 
the. other the lower steam- valve and upper cduction-valve* .The 
lower steam- valve and upper eduction-valve are represented as 
Ijfted in the sketch. 

The rocking-shaft K turns and returns upon its centre 
aboQt 40% and having two spanners (or pallets) L, projecting 
from it upon opposite sides, cause the lifter-rods and the valves 
t^onnected with them to rfee alternately.— The lifter-rods fall by 
their own weight, aid when the pallets .are horizontal, all the 
valves are shutj and for an instant of time are at rest. * 

The rocking-shaft receives its motion from an eccentric-wheel 
M, fastened on the crank-shaft. The fixing of this wheel with 
relation to the crank and valves, is a point of considerable nicety, 
as upon this depends the opening and shutting of the valves at 
the proper time. 

The eccentric-rod N, is supported on the crank-shaft by a 
projecting part on each side of the cccentric-wheel, turned con- 
centric with the shaft by the brass pieces O. The four rods Py 
pass through these brass pieces, and slide freely in them. This 
})art is shown in the section at Fig. 2., with part of the crank (or 
paddle) shaft, •and the crank on one end. The other end of tho 
eccentric-rod is supported on the roller Q ; aiid as the crank- 
siiafr. turns round, the cccentric-rod travels backwards and for- 
wards a distance e(|ual double the eccentricity of the eccentric^ 
wheel, and as the said rod is connected with the rocking-shaft 
by the doubit^-ended spanner llll on one end of it, conse- 
quently the rocking-shaft will travel from one extremity of its 
arch of motion to the other, in the same time that the crank- 
shaft makes half a revolution, or in the same time that the steam- 
piston travels from the top to the bottom of the cylinder, or 
from tlie bottom to the top. The steam-piston k represented 
in the middle of the cylinder, and as the lower steam-valve and 
upper eduction-valve are open, the piston must be ascending, 
and as the crank, is connected with the opposite end of the walk- 
ing-beam (or lc^*cr), the crank will be descending. By the time 
that the piston has reached the top, and the crank the bottom, 
the rocking-shaft will be in that position wlicrc the pallets upon 
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it are horizontal, and, of course, all the valves will be shut. 
But the momentum of the peddle (or fly) wheel carries on the 
motion,* and immediately the two valves that were formerly shut, 
viz. the upper steam-valve and lower eduction- valve, are opened, 
and the steam presses down the piston with a force equal to the 
difference between its own elasticity and the elasticity of the un- 
condensed vapours below the piston. Thus the engines will 
continue to go, and the paddle-wheel to turn in the direction of 
the dart. ^ 

But that we may endeavour to explain to you the method 
of stopping or reversing the motion of the paddle-wheel, all 
that is necessary is to shut all the valves ; and this is effected by 
disengaging the eccentric rod from the spanner of the rocking 
shaft, and the valves all shut of their own accord, by the w^eight 
of the valves, lifter rods, See., and the engine w ill stand : and to 
set the engine agoing, either the one way or the other, is to 
low’^er the eccentric rod, to lake liold of the double ended span- 
ner on the end of the rocking shaft, as represented on the sketch, 
and then the paddle-wheel will move in the direction of the dart, 
or lift the eccentric rod to the top of the spanner on the rocking 
shaft, and then the paddle wheel will move in the opposite di- 
rection. The use of the sector formed appendages T, on the 
end of the eccentric rod, is to conduct the pins ox\ the ends of 
the double ended spanner into the notches adapted for them on 
each side of tlie eccentric rod ; Tlie form of which is better 
seen detached, at Fig. 3. , 

The hand-gearing, for starting or stopping the engines, is si- 
tuated upon the deck of the boat, and all concentrated upon the 
top of a small table in view, and in hearing of the man at the 
hekqfi, or the master, who directs botli, when coming to the 
«iuay. 

1, a double ended handle, which is upon the upright shaft 2, 
on the lower end of which is a bevel wheel 3, working into ano- 
ther wheel 4 ; this wheel is on a lying shaft, which extends from 
the one engine to the other, and carries on each end of it a spur- 
pinion 5, which pinion works into the rack 6. There is a simi- 
lar rack connected with the eccentric rod of the other engine, 
into which the other spur-pinion works, so tliat, by turning the 
handle 1, both engines can be started, stopped, or reversed, with 
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the gf^at^t facility and certainty that could bo wished for. 
These bevel wheels, spur-pinioas, and racks, must be. so pro- 
portioned to one another, as that two complete turns of the han- 
dle 1 raises the eccentric rod from the lowest to the liighcst po- 
sition. One turn of the handle raises or lowers the eccentric 
rods into the stopping position, and one turn, either the one way 
or the other^ as circumstances require it, sets the boat ahead or 
astern. There is a projecting piece 7, fixed upon the upright 
shaft, which catches into a notch, pressed by a spring, which 
Supports the racks and eccentric rods, at any of the three posi- 
tions that may be required. 

As the said upright shaft makes two turns, and always stops 
at the same point. It is not suitable for the index. To remedy this, 
there is a sm^ill pinion 8, below the table, working into a wh^el 

9, with four times the number of teeth, for carrying the index 

10. This wheel, making but half a revolution for two revolu- 
tions of the upright shaft, makes the index upon its arbour stand 
fore and aft when the engines are going, and thwart ships when 
the eccentric rods are set in the standing position. 

The index 11 is connected with the regulating valve 12 by 
rods and spanners, and turned by hand, as circumstances re- 
quire. 

The index *13 is connected with the injection-cock by rods 
and spanners, it being always shut before the engines are stop- 
ped, and opened when the engines are started. Each engine 
has stparate gearing for tlie regulating valves and injection-cocks, 
and graduated circles on brass plates, to show, by inspection, the 
position in which they are standing. • 

When the engines stand for some time, it is necessary to let 
the steam pass freely through them for two or three seconds^ on 
purpose to heat them, and expe^ any air that may have got in- 
side. For this purpose, the long handle 14, standing by the side 
of the table, is fixed to a shaft 15, which goes across the front of 
botli engines, and by four short spanners (or pallets) upon it, lifti^ 
all the valves of both engines, and allows the steam to pass freely 
through them by the air-pump valves. The engineer knows by 
the sound, when^to replace the handle in the positibn shown in 
the sketch ; and having previously set the index. for the head or 
stem motion in tiie direction wanted, and adjusted the steam re- 

t 2 



164 Mr Christie on the VarttUton of the Magnetic Needic 

gulating index, the lost thing he has got to do is to open thir 
injection-cocks, and immediately the engines start in the direc- 
tion wanted. 

Thus we have, at your request, endeavoured to sketch and 
explain to you such parts of the ferry twin-bonit, George the 
Fourth, of this place, as you more particularly wanted uiforma- 
tion respecting. We hope that it is done in such a way as you 
will understand it ; but if any further explanation is wanted, be 
so kind as write us.— .We are. Sir, your very obedient servants, 

Jas. aiul Chas. CAaHiciiAEi.. 


Art. XVII.— On the IMumed Variation of the Needle. By 

Samttei. Hokter Christie, Esq. M. A. * 

The diurnal variation, both in the direction of the needle 
and in the magnetic intensity, appears to have a reference to the 
position of the sun with regard to the magnetic meridian ; it is 
therefore probable, that the sun is the principal cause of both 
these phenomena. The circumstance of the situation of the 
magnetic pole in what appears to be, independent of elevation, 
the coldest region of the globe,- supported as it is by the fact of 
a diminution of temperature causing an increase of magnetic 
intenrity, would lead us to infer, that the effect produced by the 
sun is principally to be attributed to the heat developed by it ; 
but tiiould any periodical effects, corresponding to the time of 
the sun^s rotation about its axis, be observable^in . the diurnal 
variation, we must suppose that the sun, like the earth, is en- 
due^ with magnetism, and look for a cause of this magnetism^ 
common to all the planets. Being engaged more than two years 
ago irt making some experiments on the effects produced on the 
needic by utipolarized iron, 1 discovered that a. peculiar pola- 
rity was imparted to the iron by simply making it revolve about 
an axis; and tins naturally suggefsted the questipn, tome, . whe- 
ther the magnetism of tlie earth, and, consequently, that of the 
other planets and the sun, might not be owing tp their rotation ? 

* Fiom his memoir “ On the effects of the intensity of msgnetic forces, and 
«a the dftinml variation of the teweetrioi magnetiO intensity.* 
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From the effects which I have obserred to be produced on iron 
by ite rotatiiQQ; it appesffs jwobf^le, if. the magnetism. of these 
bodies be not caused by their rotation, that at least t^e efi^ts 
will be modified by, .and, to a certain extent, dependent on such 
rotation, first observing ..the fact, that ample rotation will 

cause a, peculiar polarity, if 1 may be allowed the expression, in 
iron, I. have made a great variety pf experiments on the subject,, 
winch have miabled me to trace the laws according to Which this 
polarity in die iron ^/iffects a magnetic needle, independently of 
the effect produced by the mass. It would lead me to too great 
a length here, to state the several effects .that are produced by 
the rotation of. iron, or the laws which govern them ; but I will 
briefly mention one. Let us imagine a plane to pass through' 
the centre of an horizontal needle, at right angles to the merb 
dian, and making an angle with the horizon equal to the dip ; 
then, if the plane of a circular plate of iron coincide with this 
plane, and the plate be fixed on an axis passing through its 
centre at right angles to its plane, so that it can be made to re- 
volve in its own plane, the direction of the needle will be difie- 
rent, according as the several points of the plate arc brought in- 
to any particular position, by making it revolve in one direction 
or the opposite, excepting in four poations of the centre of the 
plate. If the* centre of the plate be succesavely placed to the 
east or west of tlie centre of the needle in tlie same horizontal 
line, and over the needle in the pljme of its meridian, then the 
devisytionof the /leedle due to the rotation of the plate will be in 
contrary directions in the two cases., the plate revolving in the 
same direction^n both. These and other peculiar effects arise 
entirely from the rotation of the iron, and are not produced by 
any friction on the axis. As the effects are not very consider- 
able^ -to render them conspicuous, it is necessary to, make use of 
a plate d^teen inches in diameter, and to have its centre within 
sixteen inches of that of the needle. If the needia is under tlia 
influence of magnets, as in the foregoing observations, the effects 

produced by the rotation of the plate are considerable *. 

• As the Inter^Ung statement in the above article has a reference to the 
important experiments of Mr Bailow, in Art. xi* of the present Numberi wc have 
nsed the liberty of inserting it> 
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Art. X.'Vlll.-^DescFtpiwn of a nm 9jiecu;s qf J^eci^n% from 
"the Outer Hebrides,- By Mr Qorr^ptjni^' 

ing Member ol the Wernerian Natural Socieqr. 

In a collection of shells tranismitted to me from Harris, l>y a 
young man of that island, I found a beautiful species of Becten, 
which, after a diligent search in-vaiious works on cotichology, I 
consider myself authorised to pronounce non-descript. It occurs 
at the Island of “Scalpay, and moire abundantly at a place on the 
east coast of Harris, cdled Miavag-a-chuaitf. Its description is 
as follows : 

Shell orbicular, in young specimens rotundato-oblong, subse- 
quival've, the upper valve a little less convex than the under, 
thin, fragile, diaphanous, with 46 subcompressed, rounded ribs, 
sparsely echinated with transverse delicate laminae. Auricles 
very unequal : the longest of the upper valve with 7 divergent 
echinated ribs ; and joined to the shell by a broad convex la- 
muiatcd rib ; that of the lower valve broader, with 8 similarly 
echinated nbs ; the smaller auricles also ribbed and echinated. 
Bight delicate marginal teeth on the upper valve close upon the 
auricle, and the series continued into the auricular groove. In- 
terstices of the ribs marked with very tine transverse bent ridges 
and groove, scarcely visible to the unassisted eye. Colour pure 
white. The dimensions of the largest specimen which I pos- 
sess are as follows : length 3 inches, breadth S length of au- 
ricular margin 1 inch. 

In respect to its general fbrm and echinations^ itapproaches to 
P, mrius, but it ditiersin the following particu^s : P. variuf 
is a thick opaque shell, with its transverse laminm coarse ; this is 
a very thin diaphanous one, with the transverse laminae exceed- 
ingly delicate : in P. variuS the ribs are 3^, and marked with 
coatrsa irregular echination^ ; ia this they are invariably 46, ex- 
ceedingly delicate in themselves, and regular in their echina- 
tions ; in P. varius the colour is various, sometimes yel- 
lowish white, yellow, brown, or mottled, or variegated, but never 
pure white ; in this, it is white, so pure, that the inner surface 
has even a tint of blue. The differences in short are much 
greater than those between Venus pullastm, and decussataf 
Cytlicrea exoleta and concentrica. 

I propose giving ifthe name of Pccten nxveus. Snowy Scallop. 
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Xn a systematic arrangement, it ifvould rank under the division, 
Anriouia altera majori, merginein&a-aurieulari denticulato ; aiid 
ought be characterised as follows : 

P. niveus orbicularis, fragilis, diaphanus, Candidas, radiis 46, 
8ubeompressis,rotundati3» sparsim breviter tenuiterechinatis. 
•It is represented in Plate III. Fig. 1. 


AaT. XIX.— ifewiar&s ort Professor HansteeiCs Acawnt a 
Shooting Star, seen m the 'Daytime. By Mr Thomas Dxcx 
of Perth. 

In the S!4th Number of the “ Edinburgh Philosophical Jour- 
nal,” p. 406. a notice is inserted of a phenomenon having been 
observed by M. Hansteen, when employed in measuring the ze- 
nith distances of the Pole Star. This phenomenon is described 
as “ aluminous body, which passed over the field of the univer- 
sal instrument telescope and the J’rofessor concludes, that it 
must have been “ a meteor," or “ sliooting-star,” descending 
from the higher regions of the atmosphere ; and that this was 
perhaps the only instance in which a shooting star has been 
seen at mid-day, in clear sunshine.” 

That shooting stars may occasionally pass through the at- 
mosphere, in'the day-time, as well as during the night, I do not 
mean to call in question ; but I have good reason for bcUeving, 
that the phenomenon referred to, was a body of a very diflerenl 
desoription ; and perhaps the following statement may tend to 
confirm this opinion. 

About twefvc years ago, I was engaged in a series of observa- 
tions on the celestial bodies, in the day-time, by means of an 
equatorial telescope, for the purpose of ascertaining wha^ stars 
^d planets may be most easily seen in the day-time ; what de- 
grees of magnifying power are requisite ftwr distinguishing them ; 
how near titeir conjunction with the. sun they may be seen; and 
whether a dimimition of the aperture of the object-glass of the 
telescope, or an increase of magnifying power, has the greatest 
effect in rendering a star or a planet visible in day-light *. In 

A .. 1 — 

* Tfl^Vestxlt$ of these observations were published in PkiL Joum* 

for Oct* 1613 ; and several subsequent observations are noticed in the 
fmrn., No. V. p. ill., and No- XIII. for July 182». 



IfiS Ml Dick's Remarks on Pr^. Hattsteen's Jccotint of a 

prosecution of these ohjects* I hod ooca^on to make sevn-al 
hoadEed o);^vation% didht^t quairters of the hettvens. A» 
it was o«e, particular object, , in these observations, to determine 
the nemrest po^on to the sun in which Venus eould be seen, I 
made twroeipus obefrifations op tliis pjanet, when in the vicinity 
of d»at luminary, I Was not a little surprised, at ddFerent times, 
when searching for the planet, tq percrive a body pass across the 
$eld of the telescope, apparently of thn same sm as Venus, 
thnu^ sometimes larger and sofipieUmes smaller} so that I fre* 
quendy mi^ook that body for die plan^, till its ra|^ motion 
nndeceived me- In scyctoI instances, or five of tb<^ bo- 
' dira appeared to cross the field of view, sometimes in a perpen- 
^eular, and, at other times, in a horizontal direcdon. They 
appeared to be luminous bodies, somewhat resembhng the ap- 
pearsmee of a planet, when viewed in the day-time with a tele- 
scope of a moderate degree trf magnifying power. Their mo- 
tion was nearly rectilinear, but sometimes inclined to a waving 
or serpentine form ; and they appeared to move with con^der- 
able rapidity, the telescope being furnished with a power of 
about seventy timea 1 was, for a considerable time, at a loss 
what opinion to form as to the nature of these bodies ; but, ha- 
ving occasion to contiQue these observations almost' every clear 
day, for nearly a twelvemonth, I had frequent opportunities of 
viewing this phenomenon in difierent ejects ; and was at length 
enabled to form a decisive opinion respecting its cause. In seve- 
ral instances, the bodies alluded to appeared much larger than 
usual, and to move with a more rapid velocity } in which case, 
I could plainly perceive that they were nothing else than birds 
of different and apparently at difierent distances, the con- 
vex surface of whose b^ies, in certain positions, strongly re- 
flected the solar rays* instences, when they appeared 

smaller, their true shape was undisdngukhahle by reason of 
their motion and their distance. In a hot summ^'s d^, when 
making rimUar observations, .1 have percmved,s^ilftr 
na, whtdi 1 had every reason to attribute to a omnher qf 
winged iaaects flying about sit no great distaace firom the tele- 
sflppc. ' • # . 

l^rmn a eonaderatbn of the facts now stated, it wtU,. I pre- 
stu^Se, appear highly probable that the pheocpenmi which M. 
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Hanstcen cfuncludcd to be “ a shooting star,” was liothing more 
than a bird winging its flight to^rds the lower re^ons 6f the 
atmoiqjhere, having that part of its body which was. turned to 
die* observer strongly iilutninated by the solar rays. This Opi- 
nion is confimed by the account irhich M. Hansteen ^ves of 
the motion of the ph^omcnon which he observed. “ Its mo- 
tion (says he), was neither perfectly equal nor rectilinear, but 
resemblod voiy much the unequal and somewhat serpentine mo- 
tion of dn ascending rocket,”-— a kind of motion similar to that 
which appeared in the bodies alluded to above, and which cor- 
re^nds to the waving motion of a tdrd through the atmo- 
sphere. 

The late ingenious Mr B. Martin seems to have been de- 
ceived by a similar phenomenon, and to have drawn from it a 
conclusion somewhat analogous to that of M. Hansteen. In his 
“ Fhilosophia Britannica,” vol. iii. f^. 86, when describing 

the solar telescope, and the phenomena which may be exhibited 
in a dark chamber, he gives the following relation : 

“ I cannot here omit to mention a very vmusual pficnomcnon 
that I observed about ten years ago in my darkened room. The 
window looked toward the west, and the spire of the Chichester 
Cathedral was directly before it, at the distance of about 50 or 
60 yards. I nised very often to divert myself in observing the 
pleasant manner in which the sun passed behind the spire, and 
was eclipsed by it for some time; for the image of the spire and 
iiun jvere very Iprge, being made by a lens of 12 feet focal dis- 
tance. And, once as I observed the occultation of the sun be- 
hind the sjnref just as the disk disappeared, 1 saw several small, 
bright, round bodies or halls running towards the sun from the 
dark part of the room, even to the distance of 20 inches. J ob- 
served their motion was U little irregular, but rectilinear, and 
seemed accelerated as they approached the sun. These lumi- 
nous globules appeared also on the other side of the spire, and 
preceded the sun, running out into the dark room, sometimes 
more tomedmes less together, in the same manner as they fol- 
lowed the'sun at its occultation. They appeared to be in gene- 
ral about i^jth ef an inch in diameter, and therefore must be 
veryiargs luminous in some part of the heavens, whose 

light was extingoished by that of the sun ^ so that they appeared 
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not in open day light : but whether of the Meteor tand^ or what 
sort of bodies th^inigbt be, l.could not con^ectum” 
Frotti'what ha» been tdready ^ted, there tm, I {HesuBae^ be 
fittle toom urdoubt, that the phenomena deikJdfaed by Hr Mar* 
tinitie to be accounted for in the same way as tb^ pheaomeRon 
observed by M. Haosteeil ; and that th^ “ snndl, bright, round 
bodl^ running towards the son from the dark part of the room," 
were nothit^ more than a few birds, at a e(ainderdi>le distance, 
gliding through the mr *: 


Art. XX. — On the Value of Water a* a Moving Power for 
Machinery, iUustraied in an eatncctfrom a Report in rfg&rd 
to the Water of Leith. By Professors Leslie and Jameson. 

At the retpie^ of Michael Linning, Esq,, we accompanied him 
on Monday, the 38th of April, along the course of the Water 
of Leith to Harper''s Rig, on the slope of the Pentland Hills, 
the ]m>posed ate of a reservoir. There we found a defile open- 
ing into a natural basin of comdderable extent, whicb> on exami* 
nation, appeared to us capable of being easily and safely em- 
banked. Next day we viated the Harbour of Leith. We have 
ance oompeoed our observations with the several statements laid 
before us ; and having framed some calculations on the authori- 
ty of Knox’s accurate county map, we now h®g leave to make 
our general report. On the whole, we accede to the opinions 
exjaressed by those able migineers. Mr Stevenson and Mr Bur- 


* The Editor having mentioned to an astronomical observer the curious fart of 
bodies being seen in a telescope directed in the daj-time to a planet in the neigh* 
boorhpod of the siin« he told him that he happened to visit a practleal astronomer 


ef great repntationt who resided tear the Begent^'s Farley l^ndony in the summer 
of ISfSU and found him emi^oyed in obse|:ving the planet Venus, then nithln little 
more ttian a degree of the sun’s disc, with a Newtonian telescope* This astrono« 
and also his visitor, in the Course of half an hour, repeatedly Observed a t)ho* 
bomenon of preehety tho same nature as that recorded here by Mr Dibit* Small 
ehiniug bodies passed across the Held bf teleseoj^, in bvery difoetiotH hut 
like the fdapet, and only to be distinguished £rom it by thetr motion. While the 
observers were admiring this phenomenon, a distinguished philosopher joined 
i; and, upon the circumstance being mentioned to him,^e spoke of It ns an 
; with which he was quite familiar. He said that he had regarded the 
bodMsaeeo in the telescope as nothing more than die downy seed of some ptsnt ftoat- 
ipg in the air, and strongly illuminated by the sun* 
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6tal ; und cannot help regarding the ohjectiona stat^ on tliis oc^ 
casion by Mr Obapman^ as destitute of any solid support 

The facility of erecting a steanphongine almost ot^ any spot, 
seems to have diverted the public from attending to the vast Uti’- 
lity of steady water-falls. The action of what is called a iwenf^f 
horee jwmr crigimt is just equal to the impulse given by 1000 
euWo^feet of water falling in a minute through the height of 
10 feet* But the yearly cost of an engine of that dimension 
under the most favourable circumstances, estimated at L. 1000; 
which is, therefore, the annual saving procured by such a fall of 
water* The perpendicular height of. the proposed reservoir 
above the sea, we found barometrically to be 884 feet ; estimate 
ing the quantity of discharge by the Water of Leith when full, 
at ISOO cubic-fect every minute. The whole force thus evolved 
by the descending stream, if rightly husbanded and directed, 
would be equivalent to the action of 106 steam-engines of twenty 
horse-power. The annual value of the different falls that could 
he procured along the river, when equalised throughout the year, 
by the supplies furnished in the dry season [from the reservoir, 
must amount at least to L. 106,000. But this large saving or 
income is not merely advantageous to the proprietors of machi- 
nery established in the vicinity of our northern metropolis, but 
would contribute most materially to the wealth and prosperity of 
the country. It would create, for the use of the State, as great 
a store of labour as could be produced by the annual expendi- 
ture of half a gjillion. An object, therefore, of such vast mo- 
ment, seems to claim the special patronage of the })atriot and le- 
gislator. 

But the Water of t#eith is to be considered as only a moun-^ 
tain-stream, and, therefore, liable to very great inequalities^ Its 
whole annual discb'atge might be furnished from a surface of 
twenty square miles. The lower part of the current receives 
few feeders ; and the mmn supply of water is derived from ^ 
moorish tract of about fifteen square miles on the south side of 
the Pentiand Hills. The sudden melting of snow, or a heavy 
fall of rain on these grounds, will sometimes send down, in a 

* Mr Chapman, in a printM report, maintains, that the eteeiion of a reservoir 
in the course of the Water of Leith, would prove highly dcirltnental to the Harbour 
of Leith t while Medbra Stevenson and Burstal arc of% opinion, that the operation 
of the water of such a reservoir would prove most bcnelicialto the Harbour.«.-EojiT* 
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fi^le day, as great a body of watar as commodly flows in ten. 
To intercept or retun a part of ^jdiese flows, eepedafly when they 
happen during the dry season, id the principal object of the pro' 
jected reservoir. Such floods are considered by Mr Chapanan 
ascyjnrallag baiefidally, by deanri^Ug phe/barbour 

ofX^dili; and he tbarefote concludes, t^at emt^kiqents ab- 
sorirag part of the torrent, tad diipimshing ks force and Volume, 
must so far prove hurtful to the interests of navigation, ilflut 
presring this argument, he has overlooked or miscotjedved the 
true prindples which occasion the gradual f<HTning of banks or 
bars in eestuaries. It is always where turbid and agitated water 
becomes sdll, that deporits are made. The stillness, again, is 
produced, dther by the pr^ure of a swdiing ride, or by the 
counb^vailing influence of two parallel and opposite currents 
ahmg these mutual boundaries. The size of the particles of 
hkdgu nmtter which a stream is capable of carrying with it, de- 
pends nearly on the velocity. A dow motion is suflicient for 
sutpendiig the very minute particles of clay and soft earth. A 
quicker flow will transport the finer sand ; a greater celerity will 
sweep the coarser sand, and even gravel ; while the rapidity of 
the torrent is capable of hurhng miwards gravel, and even stones. 
But the river of Xidth never acquires any great velocity. Heavy 
rmuB or sielring snows may wash the moorish surface of the Pent- 
landmdge, and bring down mixed with clay the finer parts of the 
peat earth ; but, as the waters swell by accumulation, they find 
a wider vent in their passage through the low-grpunds, and ad- 
vance with a moderate velocity to the sea, carrying clay and 
jniidf hut seldom any grosser mattm's. In the harbour of Leith, 
the motion is impeded by various causes, by the bridges, the 
rilip8$ wad, above all, the pressure of the fiowing-dde, and a slow 
deporition of the suspended particles is thul made. When the 
tide ebbs, the turbid waters, no doubt, escape beyond the har- 
bour ; but th^ are partly brought back again by the returning 
tide. The floods wtu£h, at times, desomd flrom the Pentland 
Hills, to fardirom helping to clean the harbour of l.eith, have a 
decided t^td^rey to choke it. The erection of the proposed re- 
servoir would hence be of real service to the harbour of Leitb, 
i^ioe it would detain the greater parts of the dry and soft eai*&y 
mMtter which ai’e now carried down successkely, and deposited 
hi the asetuary. 
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Akt. XXI. — EoHractof a Letter from Dr IlicnABJOSONy on 
Progress <f the Overland Ahtic Eoopeditim^ to Prcfessryr 
Jameson, 

a good j^assage of twenty-five days from Eng- 
land to New Yorky and 'a tolerable quick journey through the 
United States, considering the state of the roads at this season, 
we arrived here exactly two months after Captain Franklin left 
Ijondoii. This is the most advanced Naval Station on the 
Lakes ; and on leaving it, our journey into the Indian country 
may be said to commence. Our Canadian voyageurs have ar- 
rived from Montreal, and we start to-morrow in two large ca- 
noes, and thirty-two of party, for Sault St Marie and Fort Wil- 
liam on Lake Superior. From the latter place, we proceed in 
four north canoes to Lac la Pluie, Lac des Bois, &c. to Lake 
Winipeg, Saskatchewan River, Beaver Lake, Frog Portage, Eng- 
lish River, &c. to Methye Portage and the Athabasca country. 
On the Methye Portage, or at the farthest at Chepewyan, we ex- 
pect to overtake the boats that left England last summer, when a 

part of our Canadian voyageurs will be discharged 

Notliing of importance has hitherto occurred on our journey, 
nor have we made any scientific observations worth mentioning. 
We are now at the western limit of cultivation in Upper Canada, 
the advanced settlers being within a few miles of this post. The 
domestic rat has not travelled this length yet, being unknown a 
little ^to the wes^ard of Kingston on Lake Ontario. Salmon, 
and other fish that require periodical visits to the sea, cannot get 
past the Fails of Niagara, and consequently are not found higher 
than Lake Ontario. These falls also prove a check to the pro- 
gress of the eel, although that fish is known to be capable of 
travelling a considerable distance by land. There are, however, 
fine sturgeon in the rivers that fall info Lake Huron ; but I 

have not seen them, and am ignorant of the species. 

We hope to reach ouir winter quarters about the end of Sep- 
tember ; and the Whole party are at present in good health and 
spirits. The earliness of the season is very favoxirable to our 
prospects. , ^ , 

PnKE,T4N<9UISHEiyE, | 

AprU 22 . 1824 . , ) 
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AiIt. XXII .-— qf jtare Plants which hme Flowered in the 
Roy(^ botanic Garden, '^Edinburgh, during ike last three 
months. Comamnicated by i^fessor Gkaiiam. 


Alstiwmeria pulchra. 

This beautiful plant flowered very 
iVeely. The, umbel inany-rayeti 
The rays are badly described as 
3*flowerecl« They are single 
flowered^ thou^ji often (not ne- 
cessarily) submvided to 3 or 4 
thnes, but each leading subdivi- 
4on bears one flower ^ly. At 
each subdivision there i$ one leaf- 
let. The style at length be- 
comes longer than the staipena. 
The pollen is leadeu-coloured. 

Bromelia pyramidalis. 

Cactus speciosissitnus* 

This most splendid spectesls at pre- 
sent showing flower^very freely- 
Two of its iich blossoiUs are ful- 

S r expanded) and, there arO’fbur 
ower-huds on the same plant. 

Calanthe veratrifolia. 

Cerbera fmticosa. 

Chamaerops huniilis (foem.) 
Tlais flowered later than the male 
plant, from having been kept 
in a (liflereut house, and in a 
lower temperature. 

Conanthcra bifolia? 

This is certainly the plant flgured 
under this name in Bot. Mag. 
t. 2496.; but whether that of 
FL Peruv. or* not, I have unfor- 
tunately no means of determin- 
ing. Dr fifims says the figures 
rii that work and in FeulUee re- 
present the petals narrov jr and 
move reflexed than his plaflt; 
and the three radical leaves 
which app^r in his plate^ he at- 
tributes to the bulb which pro- 
duced them not having flower- 
ed. As the rootdeaves in his 
flbwedhg plant had decayed he- 
foretb^ Sower expanded, h^ro- 
babiy had not seen them. They 
never decayed with us before 
flowering: wehad several plants, 
and all except one, a small one, 
which did not flower, had three 
radical leaves* The bulbs were 


June 10, 1825. 

inipbrte^ from Chili, and liave 
hitherto been keptjn the stove. 
Tlie following I would sugg^t 
as con*eetions of some parts of 
the desmdption of the 3}>ecieflU 
solid, articulate, comcaj, flat, 
and oblique below, upon which 
surflice the new bulb Is formed, 

, and f^er^ards carried^ about 2 
inchea perpehdiculaily into the 
soiL, 

Root^Veanejf 3. St&mJemm amplexi- 
caul, all linear, flat, with (3 ?} 
contiguous yellow ribs thicken- 
ing the leaf in the centre, and 
prominent behintl. if/^w>br£iiich. 
hig above, erect, 14 foot high. 

Pauich loose ? pedicels single- 
flowered. CoroUa iponppetalous, 
deep blue, veined ; limb spread- 
ing, 6-parted, segments concave, 
and the alternate ones ciliated : 
tube campanulate* 

Crinum scabrum. 

Bulbs imported from Rio de Janei- 
ro by Captain Graham, of H. M. 
Packet Heryice,*in 1324. The 
belief that this is a native of 
Brazil, is therefore well founded. 

Curcuma, viri^Qora. 

Dionaea museipula. 

Fabrieia myrtifolia. 

Gesneria biilbosa. 

Grevillea juniperina. 
Hedychium datum, 
c Helicoma Bihai 
Hwa aQuta. 

This plant, I beKeve, has not be- 
fore flowered in this country. 
Like the other specses, it re- 
quires tl^ehcp-tof the stove, but 
grows le^ flrc^Iy than H. carnosa. 

Ismene calathinum. 

The specimen this plantwas im- 
perfect : the scape had only one 
flower, and of this one^alf of 
the nectary^and stamens were 
awanting. 



( 175 ) 


Art. XXIII. — Celestial Phetiomenafrom Jvly 1. to 1, 

1835, calculatedjiyr the Meridlmi e^Edinhutghy Mean Time. 
By Mr Geokgb Innes, Aberdeen. . : 

The UmeSi are iiiserted adcortUng to the Civil reckoning, the day begins 
viug at^dnight.— .The Cotyunction of the Moon with the Stars ar« 
given iii Ascmskn. 

JULY. AUGirsT. 

D. H. , 

d J I 7* 0 6 25 ( Irast Quarter* 


D. 

7. 


u* f 
4 10 32 


2. 

1 36 « 


2. 

i 31 63' 

d D ^ H 

e. 

7 19 36 

( X.a8t Quatter. 

a. 

23 &6 4 

d D . K 

10. 

6 36 0 

Sup. d O 9 

10. 

14 48 14 


11. 

0 37 30 

6 1>tT 

11. 

6 33 63 

«/ s 1 » a 

11. 

14 31 24 

d ? 2^ d 

12. 

0 42 U 

d D A 6 

12. 

8 51 62 

dl)9 - 

12. 

9 44 31 

d D 3 X a 

13. 

4 32 20 

d ?* a 

13. 

3 7 28 

d 5 h 

14. 

7 46 14 

d D - n 

14. 

11 3 13 

d ]) n 

14. 

21 18 45 

•did 

Id. 

0 36 0 

d?« a 

15. 

4 8 33 

d 5 f n 

15. 

22 17 40 

0 New Mfxm. 

16. 

U 7 26 

d i)9 

17. 

4 34 11, 

. d J 2<« BD 

17. 

16 1 31 

»d V.Ti 

17. 

23 14 20 

6^0 SI , 

18. 

7 41 12 

61)* SI 

22. 

4 8 20 

6i)im 

22. 

‘ 16 2? 44 

' }) First Quttrtei*. 

23. 

6 31 24 

0 enters SI 

24. 

S^.S2,30 


2i, 

: ..■7..,4» ,6ft . 


2i6. 

8 46 jft 

14 n 


a 

d?h 

28^ 

1 ^ ,0 

61)0 t 

28. 

3 86 ^ 

d D » ? 

28. 

1 ft'^O 

4Ddt 

2& 

11 88 66 

d.J>¥ 

20. 

21 49 68 

O FuU Mooft. 

30. 


9 grentest elong 


7. 

. 9' 3 60 

61) f V 

8. 

9 24 47 

d J A a 

8. 

18 37 22 

d Mx a 

9. 

19 43 28 

d 

10. 

17 21 0 

d D * n 

10. 

19 42 3ft 

6D9 

10. 

20 42 10 

61) /^n 

11. 

13 62,.34 

d 1> ? n 

12. 

11 81 0 

69 yU 

12. 

16 22 30 ' 

6 1)6 

13. 

14 2 10 

d ^ ® » iio 

14. 

0 49 k; 

0' New Moon. 

14. 

11 25 16 . 

d J) F> 

15. 

14 64 0 

69*Sl 

10. 

4 22 0 

6 1)9 

17. 

17 36 n 

d0 V . 

18. 

10 23 30 

dDiTiJ! 

18. 

14 19 12 

d il 

19. 


9 grentest elong. 

20. 

5 38 5.0 

d?? n . 

20. 

21 23 12 

( First Qumter. 

21. 

1 64 17 

d}4TrL 

22. 

13 8 10 

r d J B Op^i. 

23. 

.11 53 56 

© enters li^ 

24. 

7 16 0 

■6yo t 

24. 

9 30 30 

6D* t 

24. 

13 6 10 

6Dd t 

24. 

14 1 44 

d DW 

25. 

18 4 9 

d J)6 V1 

20. 

8 24 33 

d d^2B 

28. 

11 60 24 

o Full Mom*. 

31. 

12 16 0 

d 5 “ ft 
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SEPTEMBER. 


3. 

H. 

16 
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B. 

14. 

H. 

19 
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0 

2 

p<^ 

4. 

15 

54 

10 
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12 

30 

0 
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4. 

17 

5 

48 

6 
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30 

48 
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5. 

2 

30 

18 

6 

« 
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8 

9 

55 
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CL 
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8 

38 

6 
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14 

51 

14 
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7. 

2 

26 

49 

6 
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15 

9 
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6 

40 

42 

$ 
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18 

44 

30 
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7- 

23 
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6 
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10 

17 

30 
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14 

48 

13 
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0 

20 

43 
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10. 

0 

29 

55 

6 
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8 

21 
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10. 

8 

33 

18 

6 
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27* 

3 

48 

30 
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10. 

14 

23 

37 

6 
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27. 

3 

51 

39 

O PuU Jtfoou. 

10. 

18 

54 

18 

6 

> 0 

28. 

11 

46 

12 

d9r 

11. 

3 

9 

10 

6 

P »• il 

28. 

23 

13 

26 

d 3 * Sh 

11. 

7 

17 

47 

6 

P V 

28. 

18 

12 

3 

d?« ii 

12. 

14 

43 

4 

% 

1 New Moon. 

30. 

22 

27 

52 

d'p t T 

13. 

3 

15 

0 

6 

P'9 
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Times (^ihe Planets passing the Meridian. 
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Akt. XXIV.' — Meteor6l(^ical Observations made ai Leitk, By 
Messrs Coldstbeam and Foggo. 

The journal from which die following monthly results 0 jee 
e3?tracted, is ,kept about SO feet above the level of the sea^ 
aivi a few hundred yards distant from it. The Thermometer 
is registered at 9 m. and 9 r. m. ; the Barometer at 9 a. k. 
Noon, 4 p. M. and 9 t’* ; the Rain-Gauge and Wind-Valie at 

noon. The Hygrometrical observations are made by means of 
two Thermometers, one of which has its bulb covered with silk, 
and moistened ivith water ; their indications are registered at 
noon. 


MABCH 1825. 

Resuiti^ 

1. Temperature. Fahr. Ther. 

Mean of the molttb, * 39^790 

Maximum by Kegister Thermometer, 61.000 

Minimum by ditto,.. 29.000 

Range, * 32.000 

Mean of the extremes...... 45dl00 


2. Pressure. Incheis. ^ 

^Mean of the Month, .....30,043 

Maximlun observed, 30,620 

Minimum observed, 29,130 

Range, 1,400 


3, Humidity. Fahr. Ther« 

^ Mean difference during the month between the two Ther- i 

mometera, 2^.61 ^ 

Maximum ditto,.. 

Minimum ditto............ 

4. Rain, ^ * ...,0.200 inches in 5 dayi^ 

b. Winds,.... NE.3, E.^3, S. 4, SK. 8, SW. 7, W. 4, 

NW. 1, Var. I days. 


Remarks* 

« 4/A— .The first three days of the month were very stormy ; the wind had 
ndt been so high for four months, as it was on the 3d. Solar radiation thb 
at 2 p. M., 26% 

12/A — Wehther, since the 4tli, variable; little rain. Splar radiation thlp 
day 81% at 1 p. m. ^ 

VOI-* jcjri, NO. 26. JULY 1825. 


H 
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15 ^. — This morning a little suowfeli Wind S£. l»risk. Mean temp. 

30, SO, rising. ^ 

5 p. K. a simple solar Hlo was seen ; colourless ; diameter 44* ; 
formed hy acirro^-smuw^ polarised. 

Id^^Much rain fell to-daj, accompanied bj a brisk gale fVom Slil. 

pleasant r mtmuii and cumuh^^iraH in the sky. Bar. 30^35, 
lisfag. Wind S. strong. In the evening, there occurred an unusually bnU 
Hant display of the aurora borealis. About 8 oVlodc^ there was perceived in 
the north the intense lig^t on the horizon which generally precedes this inte- 
resting phenomenon : the sky Vas clear, and the stars were sparkling vividly ; 
the air was calm and serene. "The light in the north continued to increase 
about ha]£'past 9, when, on a sudden, eatremely brilliant cotruscations began 
to play along tlie hoiizon, and dart towards the zenith in great numbers ; none 
of the beams rose to a greater height than dO* or 65* above the honzon ; they 
were for a time partly concealed by a lengthened cumulo-stratus, which, how- 
ever, descendal towards the northern horizon, and left the whole sky perfectly 
dear. The colour of the comiscations was generally white, or yellowish- 
white; but blue, pale green, and even black, were sometimes discernible. 
This very fine display continued about 20 minutes, when another phenome- 
non, doubtless connected with it, but of much greater interest, appeared. It 
was a very splendid luminous arch, which passedi through the zenith of this 
places and descended towards either horizon in the direction of about N£. and 
SWk It ires of iv^hitb Colour, vtvi^, and deflnetL Us breadth in the 
aetiHh wid abodi 7^ tdtenco it tapi^red almost to apdnt to about 6*^ or 9* ftom 
dWhai< bOiiliadit, boyosid wldch It wsa not visihle^t itsldtare was more intense 
at the extremities than in the zenith ; and throughout Its whole extent, it was 
perfectly oontmuouS. Stars of the first and second magnitude only COuld be 
ae^ Idnwugh It It cemioenced in the west, to the Soulli of Orion, whence it 
ascended through Brocyon, Cancer, and Yulpecula, and descended towards the 
east through Ursa m^or and Hercules. This state of things continued till 
about 20 minutes from 11, when the portion of the arch in the zenith seemed 
suddenly to grow very vivid, and a narrow strip of light, of about 30* |n length, 
wi» seen to extend ^sgonally the arch, not passing beyond ife edges, 
still w4l defined t the whole had now the appearance of a ribbon 
Tins strip soon began tohave a distinct motion, and, retaining the 
iiSi^l^iiisral direction and position witih r^ard to the arch, it traversed, with 
a moderately rapid motion, its whole western limb, and disappeared below the 
horizon. The arch now continuHLtofiide gradually. About 11, however, another 
strip of light apieared in the zenith,^ and also disappeared in the west ; but 
when it was stiB elevated about 50% there were seen several small ribbands of 
ligbt in the sky, to the N. of the extremity of the Strip traversing the arch, 
and about 10* from it, pohiitng about NW. by W. and S£. by E. Several 
of these, parallel to one ani^her, Irore seen together? they contipued only 
a few minutes, and then vanished. Soon after, the arch broke into frag- 
ments, and disappeared. During the whole time of the existence of the 
arch, the aurora sent forth no comiscations, although fOe difil^sed light was 
sriA intense. About 20 minutes from 12, however, beams again arose, and 
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continued to play with coiibidcrable brilliancy lor more than an hour. No 
other colour than yellowish-white could be perceived at this tiiaev— We have 
exerted ourselves to collect such inforn^p-tion from various parts of Scotland, 
as might enable us to determine the height of this interesting meteor. Al- 
though, however, we find that it was observed, and that, too, with extreme 
interest, throughout the Ix)thiana, Fifeshire, and Forfirbhire, yet we have 
not been able to ^obtain data sufiicient ibr our purjiose. It is said to have 
been seen exactly in the zenith in the middle of Fife ; and or T south 
of the zenith at Dundee. In every place, however, where it was observed, 
it seems to Imve presented nearly the same general aspects and changes, 
and to have had no motion en fnoise. No aurora was perceived on the same 
evening at Inverness, probably owing to the sky having been obscured by 
dense cumuh^stratu — Several arches of a samilar nature have been observed in 
this island during the last twenty years ; one of the finest of which was ];jer- 
haps that seen on the 11th of September lfiI4 [Ann, Phil, voL iv. p. $63.) x it 
differed, however, from the one now described, in having had a distinct mo- 
tion towards the south : its height seems to liave been about 7i miles. An- 
other arch was seen at St Andrew's, &.c. December 1817, and another on the 
1 8th October 1818, both of which were probably very similar to this one. 

20^. — Mean Temp. 4F.25. Bar. 30,62. Wind SW. gentle. Foggy. 

23di — I'or several days past, a great many long, dense stmti have lain over 
the surface of the Frith of Forth: they are generally a white colour, and 
extremely well defined $ thdr motion is very sluggish ; their sur&ce is 
seldom elevated more thdn 60 or 80 feet above the level of the water. Seve- 
ral curious optical phenomena, depending m the unequal refraction which 
these occasion* have occurred. , 

28:^-— The fidlowing observations on the force of Solar Badiation, were 
made this day. The Thermometer exposed to the sun had its bulb covered 
with black woolfen-stuff : 

Then 


30' A. M. 

in shade. 
43^0 

in sun. 
86*.0 

<>{ 

Clear; a few drro-strati. ' 

10 

0 ... 

46.0 

87.0 

Ditto. 

10 

30 ..., 

47.0 

89.0 

Ditto; 8k.y light-coloured. 

11 

0 ... 

48.0'^ 

102.0 

Ditto; sky darker; cumuli. 

11 

40 ... 

40.0 

00.0 

Sun frequently obscured by 

12 

0 ... 

40.6 

96.0 

cumulL / 

Clear; a j^w cumuli. 

1 

0 P. M. 

51.0 


Ditto, ditto. 

2 

30 ... 

40.0 

84.0 

Clear, fine- 


APKTX. 

HestUts. 

I. Temperature. Fcdif. Then 

Msan of the Month, 45^8^1 

Maxhnura by Reg. Then 64.000 

Minimum by ditto, 31Wi00 

Rmige,.*. 32.6^0 

Mean of the extremes, 47*760 


M 2 
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2. Pressure. Incherf. 

Mean of the Month, 29,(>7a 

Maximum observed, 30,500 

Minimum observed, 29,300 

Kange^ 1,200 

3. Humidity. Fahr. Tlier. 

Mean of the month, .* 5^25 

, . , _ 9.20 

- Minimum ditto, 0.60 


4. Rain, 6 days, 1.235 Inches. 

5. Winds, E. 8, SE. 2, SW- 0, W. 10 NW. 4^..days. 


Remarks, 


llliis has been a vety pleasant month : Pressure considerable : Tempera- 
ture moderate and steady. West winds prevailed during the lirst 20 days, 
and East during the remainder of the month. No phenomena of interest oc^ 
curred. The following observations on the amount of Solar Radiation were 
made x 


1. 4 r. M. 

In shade. 
49".0 

In sun. 
82^* 

Clear, fine. 

4. 2 ... 

... 

98 

Cumuli and cirri. 

... 4 ... 

... 

96 

Ditto. 

5. 6 . • . 

56.0 

98 

Cirro-strati. 

... 2 ... 

60.0 

102 

1 Very clear, fine. 

.«» 3 ... 

60.5 

101 



... 4 ... 

56.0 

96 

Ditto. 

6. 3 ... 

... 

96 

Cumuli and cirri. 

13. 9 A. Mr. 

40.0 

90 

Clear, fine. 


MAY. 


1. Temperature. Fahr. Ther. 

. Mean of the month, #. 48®.Q00 

Max. by Reg. Ther., 70.000 

Minimum by ditto, i........ 30.000 

Range, ...^ 34.000 

Mean of the extremes, 53.000 


2. Presisure. Inches. - 

Mean of the month, 29,80 1 

Maximum observed......... 30^300 

Minii&um observed...... 29,600 

Range,.. o,«oo 


3. Huinldityv 

Mean of riie month, 

Maximum, 

Minimum, 



' Winds, N. 2, E. 22, 


W. 4, 


Fahr. Tfaor- 

6“.72 

I- ^'-7“ 

0.00 

.2,014 ip<^h€^S^ in 12 days. 
NW. 2, Var. l...days. 
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May has been rather a pleasant month, but cold. Nothing of any import- 
ance occurred. 

Note — By mistake, the quantities of Bain for January and February were 
stated in last Number of Journal too high; they ought to have been,— -in Ja- 
nuary l,40(i; February, 0,860 inches. 


Art. XXV , — Proceedings of the Wernerian Natural History 
Society. (Continued from Vol. XII. p. 403.) 

1835, March 6.-— Jl here was read k communication from 
the Reverend George Young, Secretary to the Literary and 
Philosophical Society of Whitby, describing the remains of a 
genuine, though now extinct, species of Crocodile, 18 feet long, 
lately found imbedded in the secondary rocks near Whitby. 
There was at the same time exhibited a correct drawing of the 
animal, executed by Mr Bird, an artist of Whitby, favourably 
known to the public by his drawings illustrative of the Geologi- 
cal Survey of Yorkshire. (Mr Young'^s paper is printed in the 
present number of t^his Journal, p. 76. et seq. ; and Mr Bird’s 
drawing is copied upon Plate III.) 

Dr Robert Edmond Grant then read the remainder of his first 
memoir, containing a Series of observations and experiments 
on the Natural History qf Sponges P (This first memoir is 
printed in the present number of this Journal, p. 94. et seq.) 

A very perfect sandstone cast of an extinct exotic plant, re- 
sembling some species of Cactus, lately found in the course of 
the operations ix the celebrated sandstone-quarry of Craigleitli, 
near Edinburgh, was exhibited to the meeting, and described 
by Professor Jameson. » 

March l9.~Dr John Yule communicated to the meeting a 
short account of the ‘‘ effect produced by the presence of the larva 
iff a Dipterous Insect in the human stomach*'' (This paper is 
printed in the present number of this Journal, pp. 73-75.) 

The Secretary then read Mr George Cheyne’s Journal 
from Madeira to Lat. 18° 0& N., and Long. 38° 3(y WJ' He 
also gave an accotint of a learned and elaborate paper, endded, 
Comnj^tary on the second hook iff the Herbarium Amhommse, 
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by pr Francis Hamilton,’’ which was remitted to the Committee 
for publishing the Memoirs of Society. 

A letter from Mr James Fotheringham, Gaimey Bridge, was 
then read, giving a general account of the shower of small fishes 
supposed to have fallen in the west of Fifeshire, in the summer 
of 1824. 

Mr John Deuchar, lecturer on chemistry, communicated to 
the Society some observations on the applicability of Mr Gor- 
don’s portable gas-lamp as a blowpipe ; at the same lime shew- 
ing its practical use for that purpose, and likewise exhibiting the 
remarkable experiment of a column of condensed gas support- 
ing a mahogany ball, though striking it at an angle with the 
horizon. 

April 2. — The Secretary read a short Notice rcgardmg the 
Magnetism af the Earth f by the late Lieutenant Mathew Mil- 
ler of the 66th Regiment ; which notice Mr Adio, optician, il- 
lustrated by an experiment shewing, the effect of magnetic bars, 
placed with N. and S. ends together, upon a compass passed 
over them. 

Professor Jameson read an account of the recent discovery of 
a large portion of a tusk of the Mammoth or fossil British Ele- 
phant, in a bed of old alluvium, containing also marine shells, 
and situate near to Kilmarnock in Ayrshire. 

Dr R. E. Grant then read an account of a particular organ 
observed by him in tlie Cuttle-fish (Sepia Loligo, and 
which he regards as analogous to the pancreas of the more^per- 
fed UniMsSS; " T%e Doctor, at the same rime, laid before the 
meeting several ^sp^itnetis of the (whic^ happened at 

this time to be abundant in the Frith of Forth), with the organ 
in question dissected, and injected. 

April 16.— There was laid before the meetitjg, a drawing and 
description of a species of Cephalus, allied to the Teirodonirim* 
catus of Cuvier, communicated by Dr T^iil) oS LiverpooL 

Professor Jameson read and explained to the Society Mr 
David Myl 0 C% Descriptive account of the siraityication on the 
ri^t barm of the Whitadder,^ 

|)r Grierson of Cockpen, read an Account of the Eneplosion 
^ Stobbs Pozvder Mills, on the Ytth of February last and 
Secretary read a short notice of some circumstances attend- 
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ant on the same event, by Mr Hutcheson of the Balkeith Mills. 
—The Secretary also read a report by Mr Alexander |ltackad> 
dcr, surveyor, regarding the “ buriedjmest at tarijrenfe Parkf 
near Linlithgow. 

Mr Peuehar communicated ^his ol^mrvations on magnetic sti> 
muli, illustradtig softie of his remarks, by repeating several ti^ 
Professor Oers^’s cnnous experinmnts. 

There were laid before the meeting by Profesair Jameson, 
the cast of a remarkable human skull, and of the jaw-bone of a 
mammoth, both found in the deep clay of the Great Valley of 
Austria. Likewise, two very fine specimens of ancient bricks 
from the site of Babylon, containing inscriptions in an unknown 
character. 

April 30. — Dr Grant read a paper on the “ existence of a 
Pancreas in Gasteropodom Animals f and shewed dissected spe- 
cimens of the Doris Argo, with the pancreas pmnted out. 

The Secretary then read a communication from Mr Henry 
Home Blackadder, Staff Astistant-Snrgeon, on ** Urmsual At~ 
mosphericai Reaction or Mirage f as observed in the nm^K 
bourhoodt^ Edinburgh, particularly at tlie entrance of the Frith 
of Forth.'^Q^ .^dso laid before the meeting some account of Cap» 
tain Franloh^'a Trigonometrical Observations made in India. ^ 

Dr B. K. GreviUe then gave an account of two new qieries 
of MiiscA, belonging to the genera Heckera mid Hypmuau (This 
papmr will appear htvthe half-vdume of Memoirs of the Society, 
about to be published.) 

Mtty Haidinger Of Vienna, ites4 an essay 

ilhistmtii^ j^aaopie (Thi» paper win also appear 

in the half-volume of Memoirs about to be published.) » 

The Secretary read bir Davjd Blatekadder’s « Account^ the 
Immmt arch oxampmkd ^ appeatam& ^ the Aworct 
BorerMs 0 ott March lastP * 

i lectutet oit anatomy, exhibited specimmis 

df rite hcN^ 0^' vmdoua enimala found in the caves at Qreston, 
near Plymoutjl ; Itring riuefty bones of large oxen ai|d very large 
dem!', and'wl^b,* briii|i almost completely di^ved el thrir ani- 

msi BMitl«, aK>ear as if cririned. 

» 
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A letter from ^0u:y Home Brummoody £<iq>* M. P<, was 
iSben zeadj relative to a mtcular perforati<nt existuig in a very 
large titag^ hoTQ di^overed in ‘the great Bhnr-Brummond peat- 
moss (tlje ham h^iig nov exhihited to the Society), and to a 
(ilctg of 'wood liMitid dtted into it; drcumstanees Tthicfa would 
di&t thia kind of stag had been dotnesdea^ by the 
a|KieW iidiahitaots thia district of Scotland. « 

' ‘{*tofe8SW datnc^n gave a general account o^ a voluminous 
Sasimt^^kni rec^ved from a correspondent, ** On the chan- 
'&t4 md Captoin Pany^s mxm *» hie present at- 

a|ik^ to rea^ Sea by ley Cdpe^ the opinion pf the 

tmter Mtig unfhvQuridrle to success. 

» Hie Sodety dioti adjourned for the summer months. 


- Axe. XXVt.'v^'jThc Northern InetittUion. 


< for the pnmiotioa of Science and Literature has 


juetj^ll^ea&ihlhhedia Inverness, which, judging from the learn- 
iii^, and aeUvi^ of many of the membeks, promisee well 
cau^ of useftd aud omamentol knoWledba hr the iNortb. 
'It is called 7%e ffor^tem /nsHtitiion, and the Sparing are the 


. the t>uke Of oumoir* 


M i 


Koi!r4lS8iOci>ri! Viclt*FAaiitpfi)fTe : 

, SShr Thomee Oto tfuiilery BeH. 

1 Wfiltiim fiWer 


Bitetoilrp irie»*F»t8iP«KT^ : 

^ ijt* 1 i 

If^swItotMitSQn, MiA G^tBin Frascc of Bslnsin. 

^Mnea CHaittt, Bsa. of Bagak 


Me Tdswia'v.-Mr 0<io«f» aMcaiaiM, F. 11.S.E. Oejm»«l Secretofy.-.. 

Mr Scott, IdtUa ^oentm^-fwBev. Otaacan MwKenslo, 6B«Uc SeoroUoy—JfSr Mac- 
M WooggAt, InSpIKtw ^ lilaaasei^s.»-Mr Kai^U^ CaratiW M 

theMaMWfa ’ ** ^ 

hooNoit : 

tht J. J. MieoLM'MV Sateir,>a,.^B«v. Mr Ctaik«>R«v. Mr fmntf, SirkbUl.<— 
n«v.lgrFrvi«»«MrMacli«au. ^ 

<v ‘ ^ 
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Aet. XXVII.— scientific intelligence. 

METEO»pLOCY. 

1. Hygrometer , is known, that, if a thermometer, after its 
bulb has been immersed in sulphuric acid, is 'exposed to the 
air, the mercury rises for some time, and then sinks again, to 
. the degree it had before immersion ip the acid. The increase 
of temperature is owing principally to the absprption, by the 
acid, of the water of the atmosphere; hence it has been propobcd 
to use this change of temperature, as a means of determining the 
moisture of the air. M. Professor de la River's amusing paper 
on this subject, having reached us too late for our present publi- 
cation, must be delayed until the next. 

2. Meteoric appearance on Ben-^Lomond and Loch^Lommid , — 
On Sunday, May 8tli, I set out, accompanied by my friend Mr 

Savage, at three o’clock in the morning, to ascend Ben-Lomond, 
and, if possible, arrive at its summit before sunrise. The mor- 
ning was unfavourable,— the wind, blowing from the south-west, 
was cold and damp,-^ie sky on that quarter was every where 
covered with dark and dense clouds, which seemed crowding to- 
wards the to^yering summits of the suiTounding hills, leaving the 
Isles of Arran Bute, the mouth of the Clyde, and Loch-Lo- 
mond, in drgary and dismal darkness. Towards the east, a 
small extent of deep-azured sky was to be seen ; but eVen there, 
a number of cumuli and cirri were rapidly forming, and nume- 
ous variously shaped white-edged cumuli-strata, and more dense 
nimbi. A short time after this, it began raining, and continued 
incessantly foi^ the space of nearly two hours; during which 
time we sheltered ourselves principally under the rugged cliffs of 
tnica slate, of which the summit of this celebrated inouu« 
tain is ^imposed, leaking advantage of the first interval ot fine 
weather, we again attempted td ascend the steep sides, and gain 
the wished-for top* The clouds soon broke, and allowed the sun 
to dazfzle forth iu all its splendour, upon the steep, though ro- 
fnantie,' didtVity beneath our jfhet. It was about this time, ha- 
ving out faces turned towards the west, that we observed streams 
of vapour rise from the earth in two or three places (at about a 
mile distance from us, and 4)00 or 600 yards apart from one ano- 
ther), and ' ascend in a perfectly straight direction towards a 
heavy dark nimbus passing over at the time. Using my hat as 
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a level, X lay down on the ground, and found it to be rather 
loiter than the situation I occupied near tlic summit of the 
mounUun., Theiif bases were, t should suppose, not above three 
or four feet in diameter, which did not increase no^ diminish, 
till their junction with the doud, when they assumed a more 
comcal shape, the base of which was in the cloud ; they resem- 
bled immense columns enr pillars ; they had no motion forwards 
or backwards ; *and, as far os our eyes could ascertain, they had 
no re^folving motiem upon tiieir own axes. The attraction exist- 
ing betweea the pillar and the cloud was so ^eat, that, at the 
supervention of a stremg breeze, though the centre df the pillar 
yidded, it never deviated from its columnar form, and the tup 
xemamed precisely over the point from which it arose, forming, 
as it were, for the time, a segment of a drcle. A short time af- 
ter peroeidng tbi« remaritable phenomenon, we had occasion to 
remark tiie same process takit^ place on the lake itself. The co- 
lumns,tbou|^at a great distance from us, we could plainly por- 
edve were vapour, and not water ; but they did not take on them- 
selves so uniform an appearance. During this interesting scene, I 
hung two small balls hewn out of the pith of the elder-tree, at 
the end of a stick of gum-lac, a strong insulating substance, and 
more portable than glass ; the repulsion frenp pne adother was 
such, as to indicate that the atmosphere was in ae-high state of 
electricity. Hygrometer I had none ; tbermometfr stood at 46.^ 
•— jlfr W. T. Ainmorth. 

3. Largest Mass ^ European Meteoric i/ron.— -Colonel 
Gibbs, in the first volume Bruoe’e America|i J^ijSiteralogical 
Joumah tnentiflos, that, ui theyewt'iilMif 
cal tour through the Ardennes, he found, near Bitburg, a mass 
of iren, about 3400 lb. weight, which, he was tdd, formerly lay 
on the top of a ndghbpuring hilh but had been rdled down to 
its present place. He found it neariy pure iron, with a small 
pre^rtion of mckel, and conddered it as of meteoric ceigin. In 
1817, M. Semonis, a mine-ofBcer, exmraned the mess,, and re- 
ported that it was artificial. Chladni, in 1819, arranged it frith > 
his problematical meteoric irons. In 1831, Chladni pubhshed 
an extract from Colonel Gibbs's account in GiHberjt'y 
which excited much attention. Nogerrath ascertaiued, 
the mass had been disposed of at a small price td an iron-master, 
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who had it removed, after great labour and considerable expence, 
to his iron-forge. The whole mass was melted, and then placed 
under the hammer, .when, to his disappointment, it.separated 
into small pieces, which could not be welded together. It be* 
ing considered useless, the whole was thrown into a ditch, and 
covered up. Nc^errath, after considerable trouble, succeeded 
in obtaining correct information as to the spot where the masses 
were hurried, and dug up many of them, of which he sent spe- 
cimens to different public collections in Glermany. He analysed 
it, and found that it contained nickel and sulphur, but nmther 
carbon, chrome, nor manganese. To vindicate the claim of this 
specimen to the title of the largest mass of meteoric iron hitherto 
found in Europe, it may be remarked, that the Pallas iron which 
fell in Russia, weighed 14001b.; that of Hradschina only 
71 Vienna pounds; the mass called the Cursed Burgraf of 
Elbogen in Bohemia, 191 lb ; and that which was found at 
Lenarto in Hungary, 194 lb. In the new world, it is true, 
masses much larger have been met witb^ wdighing 14,000, 
30,000, and evem 40,000 pounds. 

4. Meteoric Olivine of the Pallas Meteoric Iron.— -A careful 

analy.sis of this highly interesting mineral, afforded to Stromeyer 
the following result : Silica, 88.48 ; Magnesia, 48.40 ; Oxidule 
of Iron ll.l£f ; Oxide of Manganese, 0.84 ; Alumina, 0.18 ; = 
98.61. The comporition is here the same as in cenumon oliviife 
and crysolite, with this difference, that the iron is rather in a 
largar pre^rddn than •in these minerals,— and the oxide of 
nickel k Wahtiug»'< It' follows froQi this analyss, that cmnmoD 
(divine, et«f86lt^ tfa«f are i»itetiQsof thasimie 

species. ■■ 

5. Meteoric Olivine (f the Metcffific Iron of Ohimba in South 
.America.— According to Stremtyer this olivine^ which occurs, 
like the Pallas iron, in cavities of mete()ric iron, contains, Silica^ 
38.05; Magnesia, 49-68; Oxidule of Iron, 11.75; Oxide of 
Manganese, 0.11 ; =s: 99.79- 

6. Meteoric Otivine of the Meteoric Iron qfGrUttma Sttse- 

Stromeyer found in this mineral Silica, 61.8 ; Magbesli, 
05.83 ; Oxidule of Iron, 9A0 ; Oxide of Manganese, 9i..81 ; Oxide 
oS Chrome, 0.8^ ; loss during heating, 0.45 ; = 97.9^« 
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HYDROGRAPHY. 

c 

7. Ewtrcbordinary rise of the Itio de la This river, as 

IS well known, is flooded at certain periods ; and, like the Nile, in- 
undates and fertilizes the country. The Indians then leave their 
huts, and betake themselves to tlieir canoes, in which they float 
about, until the watershaveretired. In the month of April, inl793, 
it happened, that a current of wind of an extraordinary nature 
and violence, heaped up the immense mass of water of this river 
to a distance of ten leagues, so that the whole country was sub- 
mersed ; and the bed of the river remained dry in such a man- 
ner, that it might be walked over with dry feet. The vessels^ 
which had foundered and sunk, were all exposed again ; and 
there found, among others, an English vessel, which had 
perished in 1762. Many people descended into this bed, visited 
and spoiled the vessels thus laid dry, and returned with their 
pockets filled with silver and other precious articles, which had 
been buried more than thirty years m the deep. This pheno- 
menon, which may be regarded as one of the greatest convulsions 
of nature, lasted tljree days ; at the expiration of which the wind 
abated, and the waters returned with fury into their natural 
bed. — Bulletin Universeh 

MIKERADOGY. 

8. Resinybrm Hydrate cf curious mineral 

substance occurs in very tliin crusts, in the plastic clay 

in the hill of Bernon, a league and a half from Epernay, 
in France. It Has a yellowish-red colour, is semitransparent, 
and friable between the fingers. Its constituent parts are as 
folloWs:~ Water, 0.875; colouring vegetable matter, 0.085; 
Alumina, 0.205; Lime 0.200; <i6iUca, 0.026; Loss, 0.020; 
=:: 1 . 000 . 

9* Nedive Selmiurei of Lead and Natt*oe Sulphwet of 
Sdenium,^^^ As Professor Stromeyer has favoured me with a 
copy of hiii^aiid Professor Hausmanti's paper on a native sele- 
nji^reloflead, which was lately read before tlie Royal Society of 
G^thlgen, I beg leave to send you a notice concerning it. The 
mineral was sent by M. Bauersachs of liSellerfei4 iu the Hartz, 
Professor Hausmann, with the observation that it contained 
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Meleniun). It was found some years since in the St Lawrence 
mine near Clausthal ; and M. Bauersachs, who, at that timt?, 
regarded it as a distinct species, teamed it Cobaltic Galena, under 
which name Professor Hausmann introduced it into his Minera-^ 
logy. The mineralogical description of it; as given by Profes- 
sor Hausmann, is as follows : Externally it bears considerable 
resemblance to fine-granular galena, tl ough its colour is clearly 
diflerent, having a cast of blue like molybdena, A crystalline 
texture is quite distinct, but, from the minuteness of its crystals, 
it has hitherto been impossible to ascertain their precise form. 
Cubic and triangular surfaces were observed ; but whether they 
correspond or not to those of galena, could not be determined. 
A similar remark applies to its cleavages, of which there appear 
to be several. It is less hard than galena, and its density is 
7.697. It becomes negatively electric from friction, like galena. 
It is readily decomposed, before the blowpipe, on charcoal- Be- 
sides the usual phenomena, arising from the presence of lead, 
the odour of decayed horse-radish may he perceived ; and a red- 
dish-brown matter is deposited round the assay on the cool 
parts of the charcpal. The ore shines with a clear blue light, 
while the blowpipe flame is playing upon it. It communicates 
a pale blue colour to borax, indicative of a little cobalt. When 
heated by megins of a spirit-lamp, in a clear glass-tube, closed 
at one end, the selenium almost instantly sublimes, form- 
ing a red ring within the tube, at the ojxjn extremity of which 
its peculiar odour is very perceptible. On heating the tube to 
redn&s, the ore* fuses, the red ring partially disappears, and is 
succeeded by a^jwhite crystalline deposit. This deposit reddens 
litmus paper, is deliquescent, and has all the properties of se- 
lenic acid. These characters, which I have myself witnessed on 
a specimen sent me by Professor Stromeycr, are very dlst/nct. 
Nitric acid acts readily upon the ore even in the cold. The 
lead is first attacked, the selenium separating in sulistance in red 
flocculi ; by the aid of the heat these also are oxidized, sclenic 
acid being generated. The solution, when complete, has a pale 
rose colour, owing to the presence of cobalt ; but the nicest tost 
could detect neither sulphuric acid, nor any other substance. 
The analysis was performed by the following inetliod ; After 
dissolving the ore completely in nitric acid, the oxide of lead was 
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precipitated by sulphuric acid, the operation being conducted at 
a boding temperature, to prevent the precipitation of any sele- 
niate of lead. The filtered soHution was then concentrated by 
evaporation, and selenium thrown down,by sulphate of ammonia 
and sulphurous acid. The tobalt was next separated by the 
hydrosulphuret trf ammonia. The proportion, a^ drawn from 
the mean of three nearly corresponding aiudysei^ 

Lead, . . . 70.98 
Cobalt, . . . 0.83 

SeleDiuia, . . 88.11 

09,92 

With respect to the atomic constitution of this ore, Professor 
Stromeyer remafks, that “ its constituents are combined precise- 
ly in the proportion of their equivalents, and the quantity of the 
selenium corresponds not only to the lead, but also to tlie cobalt, 
and that, therefore, both metals are to be regarded as in combma- 
tion with selenium. The seleniate of lead, too, agrees with 
the sulphiiret of that metal in this respect, that, when both its 
^j[>xi(£^^\the selenic a(^ and oxide of lead are 
in the predse proporUdn to form a neutral selenUte of lead, just 
as the oxidation of galena gives rise to a neutral sulphate of 
lead. The discovdy of such a compound is therefore to be an- 
tidpated whenever a native seleniuret of lead dxists.” I take 
thisopportimity to mention, that the native sulphurct of selenium 
which Professor Stromeyer detected among the volcanic products 
of the Lipari Isles, of which I communicated a abort notica-some 
months dnee, was found among a mixed sublimed mass of muri- 
ate of ammonia and sulphtu-. It was disposed in liters, and, 
from its brownish yellow colour, gives rise to the supposition 
that the muriate of ammonia at such parts contained iron. A 
enperficud examinafion prov^„however, that no iron was pre. 
sent, and this observation led to the detection of the selenium. 
In n letter which I have just lecdved from j^fessor Stromeyer, 
he informs me that another ore has been found in the Hartz, 
emttaining the seleniurets of leSd, copper, silver, and mercury, 
with the examination of which he is at present occu{Hed”.>~>Zet- 
ierJrom Df Turner. 

10. Su^phtto^iricarbmiate of Lead.-^\a friend. Dr Ander- 
'*'’son of Leith, some time ago sent to Stromeyer, the distinguish- 
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ed chemist, specimens for analysis, of several varieties of this 
mineral, and the following is the result of his examination : Car- 
bonate of Lead, 72.7 ; Sulphate of Lead, 27.5 ; =r IQO.O. 

11. Native Magnesia, or Hydrate Magnehia. — Dr Ander- 
son also sent, for analysis to Stromeyer, specimens of this mi- 
neral from l^vinaness, in Unst, in Shetland. It aflbrded the 
following constituent parts : Magnesia, 66.67 ; Oxide of Manga- 
ne.se, 1.57 ; Oxiduleof Iron, 1.18 ; Lime, 0.19; Water, 30.39; 
= 100.00. 

12. Magnesite, frem Salem in India, — To Stromeyer we are^ 
alsT) intlcbted for the communication of a new analysis of this 
mineral, specimens of which were sent to him by Dr Anderson. 
It contains. Carbonic Acid, 51 .827 ; Magnesia, 47.887 ; Lime, 
0.286 ; Oxidule of Iron a trace = 100.000. 

13. OZm«c.— According to Stromeyer, who has just publish, 

ed an interesting account of his chemical examination of this 
mineral, it contains the following parts : Olivine, from the basalt 
of the Vogelbcrg, Silica^ 40.09; Magnesia, 50.49; Oxidule of 
Iron, 8.17 ; Oxide of Nickel, 0.37 ; Oxide of Manganese, 0.20 ; 
Alumina, 0.19 ; 99.51. Olivine of Kasalthof, in Bohemia, 

contains Silica, 40.45 ; Magnesia, 50.67 ; Oxidule of Iron, 8.07 ; 
Oxide of Nickel, 0.33 ; Oxide of Manganese, 0.18 ; Alumina, 
0.19; =99,89. 

14. Crysolite. — According to Stromeyer the following are the 
constituent parts of this mineral ; Silica, 39-73; Magnesia, 50.13; 
Oxidule of Iron, 9-19 ; Oxide of Nickel, 0.32 ; Oxide of Manga- 
nese, 0,09 ; Alumina, 0.22 ; = 99.68. 

GEOLOGY. 

15. Evolution of Carbonic Jcid Gas, at the Lake of Loach, and 
in the Volcanic district of the Eifcl, — The occurrence of spring 
waters, impregnated with carbonic acid, is not very uncommon, 
but the permanent evolution of this gas, from the fissures of 
rocks, is less frequent. Bischof and Ndggeralli, in Schweigger’s 
Journal, mention a pit, on the side of the lake of Laach, in which 
they found many dead animals, as birds ot difterent kinds, 
squirrels, bats, frogs, toads, and also insects. On descending into 
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the pit, ami gradually sinking the head, they experienced the 
same sensation as when held over a vat in a state of fermenta- 
tion. The quantity of evolved gas varies at diflerent times. 
This evolution of carbonic acid gas is more striking in the vol- 
canic Eifel. On the right bank of the river Ky 11,. nearly oppo- 
site to Birresbom, there is a spring named Bruj|B]reis, a pro- 
vincbl name for a boiling spring, and applied to this, because 
Its surface is perpetually agitated by large air-bubbles. The 
agitation occasioned by the evolution of the gas is so great, 
that the noise is heard at the distance of 400 yards. In the 
vidnity of the basin of the spring, numerous dead birds are 
found, evidently killed by the carbonic acid which rises from 
the surface of the water. Persons who kneel down to drink out 
of the spring, are driven back by the mephitic exhalation from 
the water. Five hours from Triers, in the neighbourhood of 
Hetzerath, tliere is another spring, which resembles that just 
mentioned, in forming a basin, giving out much carbonic acid, 
and emitting a loud noise. Bishof and Nogerratfi visited the 
Brudelreis : they heard the noise, occasioned by the evolution of 
the gas, at a considerable distance ; and found, on approaching 
thdr faces to the surface of the tutf, in the vicinity of the springs, 
that it was covered with a layer of carbonic acid. They did not 
observe that the carbonic acid produced any deleterious effects on 
the surrounding trees or grass, although it is known that the 
moffettes of Vesuvius exert a destroying effect on the roots of the 
plants of that district. On emptying the basin, no more water 
was collected, shewing that it was rain not spnng water but 
the carbonic acid continued to rise through the Assures of the 
rocks, and through some, with so much power, as to feel to the 
hand like the wind from the no.sle of a bellows. On pouring 
a glass of lime-water into o»’e of the fissures, it became turbid, 
and tlie phenomenon of ebullition,' although on a small scale, v.'as 
thereby exhibited ; but they did not ascertain if the gas was 
perfectly pure carbonic acid. Carbonic acid is evolved in con- 
siderable abundance, as well from volcanoes in a state of activity 
as from those which are extinct. These exhalations may be di- 
vided into transitoiy and permanent. The firft arc the most 
common meoffettes, such as those evolved from Vesuvius, and its 
vici*ity, after every eruption. They appear frequently a month 
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2 iher the eruption, are exhaled in great (quantity, and act dele- 
toriously on animals and vegetables, but at length entirely disap- 
pear. The permanent inoffettcs/again, arc known to^havc con- 
tinued for ages, as is the case in the Grotto del Cane near Ve- 
suvius. Similar permanent exhalations occur in other quarters. 
Ill the great stream of lava, which extends from Clermont to 
Iloyat in Auvergne, t^ercare many caves and caverns, of which 
the most celebrated are the caves of Montjoly. In many of 
these, the same phenomena oc^cur as in the Grotto del Cane at 
Naples. Similar caves occur in volcanic hills in the Vivarais ; 
and it is probable, that the invspirable- gases, which occur in 
tlie caves of Ribar, near Ncwsohl in Hungary, are of the same 
gcmeral nature. 

1(1. Brorm Ilematitic iron-ore Jhiind around Cast-irent Ptpe^. 
— On examining a set of cast-iron pipes, which had lain for some 
years in the line of one of the streets in the Neiv Town of Edin- 
burgh, we were surprised to find tlic sand in whicli they had been 
laid, where in contact with the pipes, very compact and brown 
in colour. On breaking some of the masses, \\ c found the con- 
necting matter lo be brown iron-ore, and in cavities of the com- 
pacted sand, this brow a iron-ore exhibiting that particular lustre 
approaching to adamantine, and tJic reniforrn shape with the 
granulated sufface of brown hematite. Here, then, w^e have a,n 
instance of the formation by the action of peretdating water on 
the inm of the pipes, of an ore of iron w liich some observers ar- 
rang^i with the igneous mineral formations. 

«OT4I^T. 

17. Presence (>f Oxalate o/* Lime in the Mineral Kingdom ; 
and the Existence of the same Salt in great quantity* in 
Lichens. — M. Bracomiot, som# time ago detected, in a yellow^ 
mineral substance which he found in the cavity of a limestone 
iXKjk near to Nancy, a considerable portion of oxalic acid ; and 
"M. Rivci'o has described a mineral under the name Hiimboldtine, 
wdiich is a compound of 53.56 protoxide of iron, and 46.14 
oxalic acid. Braconnot had already shewn that lichens abound 
in calcareoxis earths, which he supposed was, in them, combined 
with a particular vegetable substance. Very lately, however, lie 
VOL. xiir, Ko. 25. JULY 1825. * n 
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ascertained that what he had taken for a particular vegetable 
matter, was actually the oxalic acid. In the common Variola- 
ria, he found, in the 100 parts, 18 parts of lime, combined with 
39.4 of oxalic acid ; nearly the same quantity of oxalate of lime 
was found in Urccolaria scruposa, Pcrtusaria communis, Isidium 
coral linum, Patellaria tartarea, Bmomyces erieelonim, Squamaria 
lentigera, Placodium radiosum, Psora Candida. The oxalate of 
lime bears the same relation to the cryptogamia as carbonate of 
lime to corals, and phosphate of lime to the bony structure of the 
more perfect animals. The oxalate of lime diminishes gradual- 
ly in the family of lichens, in proportion as the species lose their 
granular crustaceous texture, and approach more and more to 
the membranous or cartilaginous, although these latter also con- 
tain a considerable quantity of this salt. Prom the vast abun- 
dance of these lichens, it is evident that they may afford a means of 
obtaining oxalic acid in great quantity, and at a cheap rate. The 
common Variolaria is found on the bark of almost every old de- 
cayed beecli-trce ( Fngus eylvatka f in the form of large white 
subpul verulent rough crusts. It could be easily collected from 
such trees by scraping them carefully. 

ZOOLOGY. 

18. Rectification of some popular errors regardhig the Shark, 
— Whatever may be said of the matter, the true Shark, SquOr- 
las CatrhariaSy appears to us to inhabit almost every sea. It 
frequents the Atlantic Ocean, tlic Mediterranean, the shores of 
India^ the Moluccas, the seas of New Holland, and those of the 
Archipelagos of the Pacific Ocean, In all these places, we 
have compared the species with one another, and we have every 
where found a perfect resemblance of forms. This animal is 
naturally slow in its motions, and we have never seen in it the 
vivacity of certain other fishes, even after it had been slightly 
wounded. This latter circumstance leads us to remark, either 
that its sensibility is much altered, or rather that the imperious 
feeling of hunger predominates over the pain ; for it is seen re- 
turning to bite and be caught by the hook which had torn it. 
Its voracity is extreme in certain cases, in others it does not exist, 
without our being able to account for the circumstances. We 
have seen sharks swim round the vessel for whole days, refuse 
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for.^ long time the flesh that was presented to them, at length 
take it, and on being opened have . nothing in their digestive 
canah . {t lias been said that they have the faculty of springing 
OHt.of, the, water, in order to seize thear prey; we have never, 
hoi#fev<tr, rentatked it- A etpry is told of a seaman, who, while 
bathingy.was pursued by. one of these voracious animals: on 
hearing his eries, a rope was thrown out to him, which he got hold 
of ; and , scarcely had m left the surface of the water, when the 
furious animal sprung at him, and carried off one of his legs. 
We shall stop to contradict this account, because it is evidently 
variance,, with all tliat we know of the motions, which the or- 
ganization of sltarks can, allow them- , IVom the position of 
their throat, in the middle of, or heneatli, a long snout, they can 
only lay hold of their prey, by turning upon one side, or upon 
their back. .Now, we ask, could this animal, in a position so unfa- 
vourable,, spring up, by raising a considerable mass of water, 
which weighs . not only upon its body, but also upon its large 
pectoral fins, whose constantly horizontal direction is one of the 
greatest obstacles, to tJlie faculty which it is alleged to possess of 
Imunding out of the water ? Not satisfied with mere reasoning on 
the subject, we had several times recourse to experiment, and it was 
always in vain that we presented to the most famished shark, a 
bait at six inches distance from the surface of the water ; it left it 
vnthdut making the slightest attempt to get at it. These fii^es 
never have the body and head above the level of the sea ; all that 
they can do is to shew the extremity of the dorsal fin : sometimes, 
but rarely, the upper lobe'of that of the tail. Itis even by the former ' 
sign, that, in g calm,' its liippronch' is discover^ at a distance. 
We also think, that too Uruch has been attributed to the power 
of its jaw's, and the cutting action of its teeth. It is certain 
that no fish has- sharper ones; but if we consider their very 
obHqu'e Jibsllton, ivbich'rfendc!r*sotrte of them parallel to the axis 
of the bddy, and the manner in -which they aet with relation to 
oUe another; If wfe examine'the medianiSm of the jaws, tvhich, 
as they db hert •chrrespood, canimt ' possibly furnish a poittl- of 
supikirt to each btherj , We shah' see that they do. not act perpen- 
dicularly upon body divided, and that they cannot cut 
it fairlyi if it be very strongi-'to a bone for example. We there- 
fore consider as’ '‘exag|^a|ed' what is told nfe- of men cut in 
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two, or wlio liave Jiad their legs carried oft*;,, facts of this sort 
w<juld require to be well attested. All thes^t rows of ereaulated 
teeth, directed toward the posterior part, appear more .especially 
destined to tear and to overcome the efforts of a victito still li- 
ving in the. gulf which has swallowed it up. .The Squall could 
only break and dismember a ' 10 , ah, when there were several of 
them pulling in contrary .directions. was thus that our un- 
fortunate companion Bobinet met liis death, in a truly horrible 
manner at Cayenne ; for, bathing imprudently in an expfjsed sit- 
tion, he was carried off, and devoured by these monsters. Qu 
the following day his limbs were found scattered upon the beach. 
We ima^e their sense of smell to be, very highly developed. 
The delicacy, however, does not lead them to follow ships in 
which there are sick people, as the sailors allege. They never 
appear but in calms ; and, however little the sails are filled, they 
are soon left behind. It would be a waste of time to expose all 
the puerilities connected with the subject of sharks. Many sea- 
faring people still have their imagination filled with those mar- 
vellous accounts which the first navigators gave of every thing 
that struck their attention in distant countries .” — Qnoij and Gai- 
mardf in Annalcs des Sc. Nat.,Jbr Dec. ISS-l. 

19* Durability c^' Human Hair. — M. Pictet of Geneva late- 
ly instituted a comparison between recent human hair, and 
that from a mummy brought from Teneriffe, with reference to 
the constancy of those properties wliich render hair important 
as a faygrometric substance. .For this purpose, hygrometers 
constructed according to the principles of Saussure, were used, 
one with a fresh hair,' the other from the mummy. The results 
of the experiments were, that the hygromctric quality of the 
Gu.anche htur is sensibly the same as that of recent hair. 

20. FosM and Live SJinlls qfihe same species differ^ accordiug 
to Locality, Distance, ^c . — ^It has been remarked, that the same 
fosril shells fouhd in places at a distance from each other, al- 
ways exhibit some differences in their form, the deepness of 
their grooves, the degree of projection of their spines, &c. Mr 
Basterodt afiirms the same to be the case with living species, as he 
found that they do not exWbit the same character’s in places sepa- 
rated at considerable distances from each other, or even in near 
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localities, when the heat, humidity, nourishment, are differ- 
ent. Hitherto but little attention has been paid to'thpse It/chl 
differences ; hence it has happened that new' species have been 
proposed, which were only varieties of known species. 'This 
fact is of great importance in a geognostical point of view. ; / 

21. The same Fossil Specks of Shells arc associated wUlh 
differesvt suites of ^cies in different localities. — The same 
species of fossil shell may occur in deposits situated at con- 
siderable distances from each other, but in these different 
localities the species are not grbuped with the same set of 
species. It is also a matter of observation, that fossil shells 
of the same species are more and more numerous in diffe- 
rent basins of the same era of formation, the nearer these 
basins arc to each other. In illustration of this latter fhet, 
Basterodt informs us, that, of the 270 species which he found in 
the vicinity of Bourdcaux, but 82 occur in the depots of Italy, 
52 around in Baris, 21 in the tertiary basins of England, and 
only 17 in the basin of Vienna in Austria. 

22. Greater constancy of character and association in the 
Organic Remains in Old than in New Roch,‘t.-^'Vhe fossil or- 
ganic remains, in ancient depots or formations, exhibit more 
constancy in their characters, and in their associations in differ- 
ent localities, even when at great distances from each other, than is 
observed in the more modern formations. Thus, the same species 
of trilobitc, and without a:ny variety in form, &c. is found iii the 
Transition limcRtonc of France, Etigland, North America, &c. 
Other fossil organic remains, with absolutely the same charac- 
ters, occur in *the transition slate of Wales, Nbrthumherland, 
Flnistcrro, Cotenten, Ardennes, Hundsruck, Hark, Mark, Co- 
lumbia, New York, Pennsylvania, Lake Oneida, in Narth 
America. 


COMPABATIVE ANATOMY. 

23. Dr Grant on the exktewe of the Pancreas in some specks 
of the Cuttle-Fish Trila.—'Dr Grant lately read a paper before 
the Wernerian Society on certain glandular organs of the JLioli- 
go sagUtatat lsaiH.y the most common species of Caimar of 
the Fifth of Forth. These glands are situate- at- the lower and 
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fore part of the liver, are two in number, consist of numerou' 
distinct lobea, of a rosO-red colour, and were formerly conndered 
as the ovarium of this animal. It appears, however, that the} 
surround the two biliary canals during their whole course from 
the liver to the spiral stomach, and communicate fieely with the 
interior of these ceuuds, by numerous small ducts. They are al- 
ways present, and equally developed, ii)<"the male and female, 
and have no organic connection with the organs of generation. 
Coloured size injection thrown into the digestive canal, passes 
up from the spiral stomach, through die two l^liary ducts, and 
fills these glatidular lohOs in its passage. From the connection 
of these glands with the biliary system. Dr Grant conriders 
them as analogous to the conglomerate pancreas of the skate, and 
other chondr< 5 »terygk)us fishes, and is thus uicllned to bejieve 
that this important digestive organ occurs lower in the scale ol 
mumals than is generally supposed. Dr Grant illustrated his 
observations, by numerous specimens of the male and female, 
showing the viscera in their natural as well as injected state. 

S4. On the ea^stenee qf a Pancreas in the Dot is Argo.'^Di 
Grant hi^ made some interesting observaticois on the natxure ol 
the glandular , vermiform appendix opening into the stomach ol 
several gaat^opodous Mollusca, as the ^.plyria, the Doris, See. 
From the i^elations of tins small glandular caecunl to the biliary 
system and.alimcotary canal of these animals, and from its par- 
ticular structure, Dr Grant considers it as quite analogous tc 
the small pyloric caeca, or proper pancreas, of osseous fishes, 
tiioug^ repr^entiUg that oigan uhder a much rimpler form. 
Several specimens of the-^Doris were lately Exhibited to the 

Wernerian Sdriety, (See Proceedings of that Society, supra, 
p. 188.), showing tlio connections of this pancreatic appendix 
'with the 8tomai<di and liver. 

1 

, CHSIMISTRY. 

Iodine d^Dcmred in vanixm nmrine, producUons^'^Siopa 
after the discovery of j^odine, Messrs Gaultier d^.Claubry 
and Colin pointed out starch as the most senrible of titie re- 
sents that manifest its existence. It is in fact lufRcidit to pour 
an aqueous solution of this vegetable substance into the liquid 
exposed to contain iodine, to produce immediately a blue colour, 
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which arises from tlie formation of an iodide of starch. M. do 
Ballard, after improving the means of operating with this 
agent, announces his having discovered iodine in bodies which 
were not hitherto known to possess it, for example, iU varioi|S^ 
marine molluisca, botli nak;ed and testaceous, such as the animal^ 
of the genera Dork^ Venus^ OsireeL^ Sep,, several Polyparia and 
marine vegetables, Go^oni/e, Zosiera marina^ &c., and, in parti-, 
cular, in the brine of s^t-works fed by the Mediterranean. The 
very small quantity of iodine found in the water of the sea has 
prevented his determining in what state it exists-, but there is 
reason to suppose that It is in the state of hydriodate.— 
de Chim, et de Phys.^ Fev* 1825. 

AETS. 

26. Improved Cement for holding'small Lensee^ whilst grind* 

ijtg and polishing grinding small lenses, Mr Prit- 

chard found that shcll-lac, the cement usually employed for them, 
was by no means sufficiently strong to retain them. He was 
fortunate enough, however, to attain Iiis object by adding to the 
shell-lac an equal weight of finely levigated pumice, carefully 
melting them together in an iron-vessel, and stirring them till 
w^ell incorporated. Great care is required in using it, not to 
heat it hotter than is absolutely required in melting it, and in 
fixing the lens securely, otherwise it becomes unfit for use ; and 
the same caution is equally required ill using shell-lac alone. 

, POLITICAL ECONOMY. 

• ^ 

27. Present Population of Ireland, as contrasted xeitJi tfiat if 
other Countries . — The returns for Ireland in 1881 are, 

Males, . - 3,341,926 

Females, - - 3,449,901 

, Total, 6,801*, 829 

This, taking the surface of Ireland at 18,700 Irish square miles, 
gives 363 persons to an Irish square mile. The density of this 
population is evinced by the JblloiWng comparison : 


Ireland, - • S23' 

England, - 207 

Scotland, - ^ « ... a * m 

> to an English Square mile. 

Wales, - - 98 ' \ 

France, - - Hi, 

Confederated States of Germaiij. - 11 1 
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Thus Ireland is three limes as populous as Scotland, one and a- 
half as populous as France, and twice as populous as Germany. 
But the density of the population of Ireland docs not so much 
exceed that of England as has been supposed. In Ireland, the 
people are more dispersed. In England more crowded into large 
towns and cities. The denaty of the Irish- population is great- 
est in the countries of Armagh and Monahan. In the former, 
there arc 480 in an English square mile, in the latter somewhat 
less. This is, however, exceeded by the population of Lancashire, 
which, inducing the great towns of Liverpool and Manchester, 
amounts to 600 to every square mile, and excluding these to 
about 490. In examining the returns of the population of a 
country, it has been considered that an estimate may be formed 
of the rate at which the population is actually increasing, by the 
proportion of the number under 15 years of age, to the whole 
population. In a country where the numbers are nearly sta- 
tionary, about one-fourth are l>elow that age. In the United 
States of America, nearly onc-half are below 15, and in Ireland 
about two-fifths. The diflerent provinces of Ireland exhibit, in 
this respect, a different propirtion. 

Of a million of persons, there are under 15 years of age, 


iifMuuster* 

457,925 

in Connaught, 

. . 421,647 

in Ulster, 

404,080 

in Leinster, 

398,953 

in United States of America, 

488,908 

in Sweden, - , 

346,105 

in parts of Swiuerlatid, 

250,000 


Hence it appeaii, that Munster and Connaught have been most 
rapidly augmenting. Munster even approaches the rate of the 
United States. In Ireland, the proportion of males to females is 
for every 100 males neculy 104 females. In England there arc 
for every 100 males, about 106 iemales ; while, in Scotland, for 
about 100 imdes there are US females. This is a remarkable 
difference, and not easily accounted for. But it may be observed, 
that, in London, the proportion is rather greater, as well as 
in the metropolis of Ireland. In Dublin, the males are in pro- 
portion to the females, as 100 to 115 

* This noiicc is extracted from an interesting memoir on the population of Ire- 
land, in “ The Dublin Philosophical Journal,”— a work just publiihed, which 
promisei to do honour lo the literature and science of Ireland, 
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* HISTORY. 

1^8, Bimal Place of the Inventor of’ Logarithms.-^The in- 
terest which we take in whatever relates to the lllustrjous dead, 
naturally excites a wish to know where the ashes of John Na- 
pier of Merchiston, the celebrated Inventor of Logarithms, were 
deposited. It is said, in the account given of his life and writ- 
ings by the Earl of liichan and Dr Minto, that he was inter- 
red in the Cathedral Church of St Giles at Edinburgh, on 
the east side of its northern entrance, where there formerly 
was a stone tablet on the wall (on the outside of%the Church), 
intimating that the burial place of the Napiers was in that 
place Probably this has been stated on the authority 
of Maitland, who, in his History of Edinburgh, says the 
same thing, aiul who may have supposed that tlie remains of 
this celebrated man must have been deposited in the family 
burial-place, although there be no visible memorial that this was 
actually the case. There is reason, however, to believe, that 
Maitland’s statement is wrong, and that Napier was not interred 
in the Church, or burying-ground of St Giles, but in the 
Cluirch of St Ciitbberfs, or, as it is commonly called, the West 
Church ; for, in a Treatise on Trigonometry, from the pen of a 
Scotch ^Mathematician, James Hume of Godscroft, licensed in 
April 1635, and printed in the following year at Paris, we find 
the following curious passage : L’inuenteur (de Logaridimes) 
estr)il vn Seigneur dc grande condition, et duquel la posterite 
est £Aiiourd'hu>*en possession de grandes dignitez dans le Roy- 
aiiine, qui estaiit sur Taage, et grandement trauaille des goiittes 
lie pouuoit faire autre chose qiie de s'adonner*aux sciences, et 
prineipalement aux Mathemaliques et £i. la Logistique, a quoy il 
sc plais^iit infiniment, et aucc estrange jieine, a construicti ses 
Tables des I*ogarymes imprynees a Edimbourg en Tan 1614, 
qui tout aussilost dojmerent vn estonneraent ii tons les Mathe- 
maticiens dc PEurope, et cmporterc't le sieur Biggos (Briggs) 
Professeur a Oxford, d'Angleterrc en Escossp, pour apprendre 
de luy cette admirable inuention, de construire vne nouuelle es- 

• 

* a'bis mone was removed when the row of houses, called the .Luckenbooths, 
taken down; it b now within the Church. 

VOL. xiii. xo 25. JULY 182t5. 
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pece (ie logarymc, luy laissu cestc charge pour les taire ai^res sa 
mort, ce qu’il fit coranie on les voit auiourd’huy par toutes les 
boutiques de Libraires : II ipourut Tan 1616. el fut euterre 
hors la porte Occidentalc d’Edinbourg, dans TEglisc dc Sainct 
Cudbert.” — Nothing can be more distinct than this plain state- 
ment of facts ; so that, when we consider liow near the period 
in which Hume's book appeared was to jJie time when Napier 
died, and that he probably had good m^ns of knowing every 
thing remarkable about this illustrious man, we are led to be- 
lieve that his account is correct, and ,lhat Napier was buried 
“ without the**West Port of Edinburgh, in the C^hurch of St. 
Cuthberl’s,” 

NEW I'UBU.CATIONs, 

99 . Mohs' System of Mineralogy^ translated from the Ger- 
man by Mr Ilaidinger . — The mineralogical system of Mohs, 
so well known to the British public, by the writings of the Pro- 
fessor of Natural History in Edinburgh, is here given with all 
its highly interesting and important details and explanations. 
Mr Haidinger, one of the most acute of Professor Mohs’s pu- 
pils, and eminently distinguished in mineralogy and pliysical 
science, has done ample justice to the Mineralogy of the illustri . 
ous successor of Werner. 

30. BuchanaiCs Illustrations of Acoustic Surgery . — W e have 
read this interesting work with much pleasure and satisfaction, 
and feel confident that it will add to the deserved reputation of 
the author, as an accurate observer and judicious practitioner. 

31. An atteinpt to establish the first principles of Che- 
mistry by experimienis ; by Dr Thomson, Professor of CJie- 
misiry in the University of Glasgcfic . — This we consider as one 
of the most striking and important chemical works which has 
appeared for some years. It places a nio^t fascinating science 
on an infinitely more stable and philos«>phical ba»i«, than could 
have been anticipated, from what was Itnown of it previously to 
its appearance. Dr Thomson, by the interesting investigations 
here communicated to the world, has acquiivtl fresh laurels, anti 
created an important ejioch in the history of [)hi!osoptncal che- 
mistry. 
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March to ^fh May 1825. 

■a To George Augustus LxVMBoI* Ilyt\ county ol* Sussex, 
Doctor of Divinity^ for a new composition of malt and hops/’ 
Sealed at Edinburg^ Jllh March 1S25. 

14. To John Maccurby of New-York. United States of 
America, but now of Duke Street, Adelphi, county of Middle- 
sex, gentleman, for an improved method of generating steam.” 
Sealed at Edinburgh 11th March 1825. 

15. To Patrick Mackay and Thomas Cunningua.m, hat- 
manufacturers in Edinburgh, for a new method or methods ol’ 
making or manufacturing hats, bonnets and caps.” Sealed at 
Edinburgh 12th March 1826. 

16. To James Hanmer, baker, of the Island of Antigua, 
now' residing in St Martin’s Lane, county of Middlesex, gentle- 
man, for improvements in the art of dyeing and calico-printing, 
by the use and application of a certain vegetable material, or 
certain vegetable materials.” Sealed at Edinburgh 25th March 
1825. 

17. To Samuel Ukown of Savillc Row, Burlington Street, 
Middlesex, Commander in the Royal Navy, for an apparatus 
for giving motion to vessels employed in inland navigation.” 
S<'alcd at Edinburgh 25th March 1825. 

18. To Richard Roberts of Manchester, county of Lancas^ 
ter, civil engineer, for an improvement, or certain improvements 
of, in, or applicable to the Mule Billy Jenny fetretching-framc, 
or any other machine or machines, however designated or named, 
used in spinning cotton, wool, or other fibrous substances^ and 
in which either the spindles recede from, and approach the rol- 
lers, or other deliverers of the said fibrous substances, or in which 
such rollers or deliverers recede from and approach the spindles.” 
Sealed at Edinburgh 6th April 1825, 

19. To Francis Melville of Argyle Street, Glasgow, piano- 
forte maker, fi^r an improved method of securing that descrip- 
tion of small pianoJbrlcs commonly called Sciuarc Piano-Eorios, 
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Irom tli(' injuries to wliieh they are liable from the tension of tlie 
strings/' Sealed at Kdinbrngh Slli April 1825. 

20. To William IlALLKv,-<>f Holland Street, lilackfriar's 

Road, county of Surrey, irorl-foundcr and blowing-machine 
ndaker, for certain improvements in the construction of forges, 
and on bellows, or apparatus to be used therewith, or separate.” 
Sealed at Edinburgh 13th April 1825. ^ 

21. To Ross Corbett of Glasgow, merchant, for a new step 
or steps, to ascend or descend from coaches and other carriages/' 
Scaled at Edinburgh 13th April 1825* 

22. To John Thin of Edinburgh, builder, for a new me- 
thod of constructing a roasting-jack.” Sealed at Edinburgh 27th 
April 1825. 

23. To William Grimblk of Cow Cross Street, county of 
Middlesex, gentleman, for certain ^improvements in the con* 
stniclion of apparatus for distilling spiritous liquors.” Sealed at 
Edinburgh 3d May 1825. 

24. To Edward Garseed of Leeds, county of York, yarn- 
spinner, for certain improvements in a machine or machinery 
for liackling, combing, or dressing flax, hemp, and other fibrous 
material.” Sealed at Edinburgh 13tb May 1825. 

25. To Charles Macintosh of Crossbasket, cqunty of I.a- 
nark, Esq. for a new process for making steel.” Sealed at 
Edinburgh 17th May 1826. 

26. To Cornelius Whitehodsk of Wednesbury, county 
of Stafford, whitesmith, for certain improvements in manufac- 
turing tubes for gas and other purposes.” Sealed Edinburgh 
25th May 1825.* 


P. NciU, Printer, 
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Art. l.'^Gencral R{jft'ctions on various Important subjects m 
Mineralogy, By Frederick Mohs, Esq., Professor of Mi- 
neralogy al Frcyberg, Fellow of llie Royal Society of Edin- 
burgh, — of the Wernerian Natural History Society, &c. 
Communicated by the Author. 

If we inquire into the origin of the science generally desig- 
nated by the name of Natural History, wc hnd that it consists 
of an aggregate of information, derived, by observation and ex- 
I)eriinent, from several of the natural bodies which surround us, 
although, at first, it was not, and could not, have been the in- 
tention to unite the various results into a science. The obser- 
vatioiis made at ^rst chiefly regarded the mode of living, the 
age, the station, or place of abode, of animals and plants, but 
especially their usefulness or obnoxiousness to man : even mine- 
rals, whicli, at that early stage of information, amid scarcely 
possess any further interest, were taken into consideration, with 
respect to this latter circumstance. 

The mode by which the information, thus collected, could be 
communicated to others, was that of nan^ation ,* an^ as History 
is tile word commonly used for designating whatever is com- 
prised in a narration, this aggregate of information received the 
name of Natural History^ or the History of Natural Produc* 
tions ; a name wlsich was afterwards transferred to a science al- 
togeXher different from any thing that could properly be called 
Histpry. 

VOL. xm. xo. S6. OCTOBER 1825. 
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It will readily be conceived, that the knowledge derived itoui 
the observation of natural objects must speedily have been ex- 
tended, as it was in immediate* connection with the wants of the 
human rdee. But, with its extension, several obstacles to the 
facility of its application were also introduced. It had been as- 
certained, that certain animals, certain plants, certain minerals, 
possesscnl certain properties, and could advantageously em- 
ployed for various purposes ; but the w^lnt of a method render- 
ed it impossible to select them from the general mass ; and, no 
doubt, the whole compass of the observations and cxpcrimenis, 
alluded to above, would have been lost, or rendered useless, had 
no measures been taken to prevent this deplorable result. Na- 
tural bodies, and of* these the ones especially which were most 
useful or remarkable, and therefore most generally known, were 
then described^ in order that they might be recognised, by con- 
sidering their properties; and thus, what had jircviously been a 
mere narration, was now, in part at least, transformed into a de- 
scription of natural })ro(luctions, or Natural Dcsvrqftion 

'When, afterwards, natural productions were invt'stigatcd, not 
merely on account of their utility, when it v/as rather their great 
variety, and admirable arrangement, that excited the prevailing 

• If it be true, that description, when employed about c\entij, constitutes 
History, then, certainly, the usual acceptation of the appellation. Natural His- 
tory, Is erronecAis. That relation, which aspires to the dignity of History, must 
embrace not only an exact and full description of the object, or thing treated of, 
but also ascertain the relative time, us well as manner, of its pioduction, and the 
change and alteration, if any, it has undergone, in arrivuig at its pre&'bnt state. 
Natural History, therefore, comprehends two distinct branches, the one making us 
uctpiainted with natural objects, as they arc presented by nature, furnishing us 
with sujfficlent data, and easily applicable criteria, to distinguish them from each 
other; and this is Natural Description* The other branch, Natural History, pro- 
perly so called, consists in the investigation of the ancient and original state of na- 
tural objects, and the successive changef and alterations they have undergone, till 
the present time. Thus, in Botany and Zoology, the questions, Were all animals 
and plants originally created as we at present find them, or have they, by degrees, 
assumed the specific forms they now possess ? Have certain species become ex- 
tinct ? In what order, and whither have they migrated ? What change has cli- 
mate produced ? In Mineralogy, at what period, during the formation of our earth, 
and under what circumstances, has a peculiar s^xx^ies of mineral been produced ? 
Has it remained unaltered, or has it undergone changes ?— All these questions are 
of historical import, and belong to this department.— Jameson’# Mineralogy/ y Ist 
edit. vol. i. p. 9* 
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titste for the study of nature, the number of descriptions, like 
the number of observations formerly collected, became greatly 
increased, and the dcsci'iptions themselves complicated, and lit- 
tle calculated to serve for the distinction of the objcctsVlescribed, 
as the difficulty of finding differences was increased with the 
number of descriptions. It was then almost as diflicult to find 
out an object in natuv ^j^ with tlieir assistance, as without it; and 
it became necessary to resort to a new ))lan, in order to remedy 
this evil, lest tlie existing information should become stationary, 
or, perhaps, even be entirely lost. 

I'he means resorud to was to intrcdjiicc a sncnlijic pro<*css, 
bowever imperfect it may at first liavc been, to produce general 
ideas, and to comprehend, within them, the subjects occuriing 
in nature. Natural bodies were brought into certain divi^ions, 
each of which was provided with one, or a few, particidar charac- 
teristic marks, to facilitate distinction ; in like manner, tlic single 
characteristic marks, in tlie descriptions, wore rendered distinct 
from the rest, and a kind of systematic arrangement introduced, 
through udiicli it became possible to give the descn|a}on of a 
givtai obj<}cl, or to recognise the object of a giv(*n description. 

It is the logical part of this process that renders it scientific; 
yet this is not sufficient to become the ffmndation of the bcience 
itself ; it only HTontains the rules, according to wlilch a science 
must bo constructed. Already, from the first app(jarance of a 
scientific mode of piocedure, and, still more, as it became de- 
veloped, luul narj'ation become siiccedancous, and was left over 
to the application to nature of the sciences then forming, al- 
though the views which v/ere obtained of tlie subject, liad not 
yet acquin^l their necessary clearness It would have been a 
most fortunate circumstance, had a change been introduced, in 
the name, at the same time, when this change in the subject was 
effected ; for, to this veTy day, an opinion too generally prevails, 
that Natural Ili.story should be History^ the more ^peculiar ob- 
ject of which Is to narrate facts that have happened in the pro- 
gress of time. 

If we adopt opinions of this nature, we must unavoidably con- 
sider, as belonging to Natural History, much that is foreign to 
that science ; and if w^e proceed consistently, we shall find the 


The meaning of this sentence is not quite obvious.— Edit. 
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various kinds of knowledge acquired liniting in one great body ; 
so that, should a distinction of ^ several sciences be yet introduced, 
their distinction must depend upon the bodies or subjects to 
whicli the sciences refer. The distinction of sciences, however, 
according to their subjects, cannot be admitted ; for it militates 
against tlic very idea of a science, as may l^asily be shewn by 
an example. If we subject a plant, or of a plant, to che- 

mical analysis, the result obtained is a vhemical one : and no one 
would think of denying, that the information derived from this 
result belongs to Chemistry, although it refers to a plant. The 
same also is the case if wc analyse a mineral : die knowledge 
obtained belongs to Chemistry, although it refers to an object 
different from tliose which enter into the constitution of that 
science. Hence it apjiears, that it is not tht^ subject of which 
we possess knowledge, but the kind or quality of this knowledge 
itself, that makes it part of xiny particular science, although it 
may refer to objects the most diflerent, as is the case with Che- 
mistry, which comprehends information relating to animals, 
plants, and minerals. Should the chemical knowledge ot* plants 
and minerals be included within tlie limits of Jfotany and Mine- 
ralogy, then cither Botany and Mineralogy, and, like them, every 
department of Natural History, would cease to be 'a particular 
science, and would coalesce with chemistry, or chemistry must 
lose its independence, and form part of Natural History. We 
are equally averse from admitting either of tlu\se alternatives.^ 
at least in so far as respects the ininoral kingdom; for there 
seems as little reason for the one side of tlie question as for the 
other. ** 

If Natural History, therefore, form a particular science, dif- 
ferent from History, from Chemistry, and from every other 
science, it must contain a certain kind of information, which 
cannot be referred to those sciences, on account of its not agree- 
ing with any of their resjicatlvc characters. In order to ascer- 
tain the kind of information contained in Natural History, let m 
take away from it everything belonging to other ' sciences, so 
that nothing may remain hut wdiat is peculiar, and tljat cannot 
be referred to any other department of knowledge. If nothing 
then there is no Natural History, because the whole 
mass of information lias been distributed under the appropriate 
heads. But this does not take place. The information which 
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remains, after all that is foreign to Natural History has been sub- 
tracted, is calculated to collect the productions of nature within 
a circle of general ideas, more comprehensive than th^se obtain- 
ed by immediate inspection or observation ; these ideas being 
required for discovering the objects in nature, for distinguish- 
ing and naming them, and for arrivitig at a clear perception of 
their nature, althoug5\ they should not have come under our 
actual observation. Natural History, therefore, contains the 
whole compass of tliat information which renders it possible to 
apply to natural bodies what is taught in other sciences. Its 
province is to determine the objecis treated of in other sciences ; 
and in thi.s respect it may be said not to teach any thing of them 
itself. 

It might bo supposecL tliat a hcience \vl\ich iloes not teach 
any thing of the objects on which it is founded, could be of no 
value, and is unworthy of cultivation. There ivS little difficulty 
in refuting such an opinion, although it is as general as it is ill- 
founded ; and this even witliout reference to the most important 
part of Natural History, the philosophical consideration of its va- 
riety and unity, its regularity and consistency with itvself. The 
knowledge of natural j^roductions which is derived through the 
means of other sciences, loses its applicability, and consequently 
its value, if Natural History has not previously taught us to dis- 
tinguish from all othcTs those bodies to which they refer, that 
is to say, to determine them according to its own peculiar me- 
thod Jtmd rules. * For, although a person may possess knowledge 
of a mineral, yet if he cannot indicate with certainty the particu- 
lar species of which he possesses tliis kiu>w]edg<\ lie has gained 
little more than if he were Ignorant of it altogether. In this 
respect full justice has always bt^en done to the efforts of the 
ysoologist and botanist. The , mineralogist alone lias been less 
equitably treated, allliough he is placed exactly in the .same cir- 
cumstances. Two rea.sons may even he found, whidi might serve 
in some measure to justify, or, at least, to extaise this proceed- 
ing. The first is, tliat Natural History itself was not known ; in 
fact, did not exist at all ; for, what had liiiherlo Ixirnc the name 
of Mineralogy, lis not only ))erfcctly different from the natural 
history of the mineral kingdom, hut cannot even be said to be 
a science at all, because it floes not possess those pro|>ertieS 
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•wliidi nre essential to every science. The second reason is, that 
Chemistry was imagined to be sufficient for all tluisc purposes, 
which it is the peculiar duty of Natural History to perform. 

Withoqt entering liere upon any discussion regarding the im- 
propriety of this latter reason, it will be enoiigb to observe, that 
experience itself lias already shewn its in^iHiciency. Chenhsta 
have not yet succeeded in determining tlucc species in Mineralogy 
by chemical means alone, which, nevertheless, is the conditio 
sine qna non : nay, the accuracy or incorrectness of siicli a de- 
termination cannot be properly judged of, but by coynparing the 
results of chemical anahjsis with the species already deterfnmedy 
according to the principles of Natural History ; for, from such 
a comparison wo find, that some of the bodies extracted are 
mechanically blended with the normal composition, that others 
are accidental, others isoniorphous, and so on. Experience has 
long ago demonstrated, that those considerations must not be 
slighted in determining tlie clicinical species, otherwise wc should 
find ourselves involved in all hinds of contradictions. If, there- 
fore, this matter should ever come to be settled in Cliemistry, as 
lias already been cflected in Natural History, it could only ha[)- 
pen through the assistance of, or by comparison Nvith, the re- 
sults of the Natural History delenTiinalion. 

But, even supposing that the chemu’al dolerminatiou ot the 
species, and that obtained by the processes of Natural Ilibtory, 
should entirely coincide, and that it were pvaclical)le to inter the 
one from the other with perfect security, so that the speoles in 
Natural History might be exactly replaced by the species in Che- 
mistry ; yet the latter science could not be ( rn})loye(l in tlie j)lace 
of the former, for determining the objects ol its own inquiries, 
and of those of other sciences. For it is sulTicienlly evident, 
that for this end such properties should be selected as are pe- 
culiar to them in their natu7*al state, or with which they have 
been endowed by nature at the period of their formation ; not 
such properties as can be observed and judged ot only while 
they abandon this state, or after they have lost it altogether, 
and have been decomposed. In Ztxdogy and Botany, there would 
be every reason to oppose .such a proceeding with the utmost 
vigour, and still more so in Mineralogy. For, in the animal 
and vegetable kingdoms these propetties are changeable, with- 
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out being influenced by external powers, during the whole of 
their life, or during a part of its eontinuanco ; nor are they so 
exactly or strictly separated as in ' the mineral kingdom, where 
they arc permanent from the very moment in which tlie develop- 
ment of the bodies lias been completed, and can be alter(?d 
only by the influcricj of external powers. In thi.s kingdom, 
therefore, ifiey form a j^asis of absolute constancy^ upon which 
a science may he founded, as unalterable as the properties them- 
selves; and if, tliereforc, we should attacii a particular value to 
their consideration, in any one of the three departments of Natu- 
ral History, and, confining ourselves to this amsideratiori, yet ar- 
rive at accuracy and certainty in our determinations or results 
in general, it would be especially, and by preference, to Miner- 
alogy that the method in question would apply. 

NobcKly would think of denying the constancy of the results 
of C-hemistry, provided they have been acquired with the neces- 
sary accuracy. For, as surely as a mineral retains the form and 
angles of its crystals, its hardness, specific gravity, and other 
properties, to the very moment of its decomposition ; with the 
same degrc»e oi’ certainty docs it continue to possess the same 
chemical constitution during that period, without tlic slightest 
change. The only difficulty is to ascertain the true proportions of 
the mixtures, wliich in many instances have not yet been dis- 
covered, as is demonstrated by the dilferences in the results of 
analyses of the same mineral, of which every day furnishes us 
with 4 iew examples. But the hnrnaii intellect requires, that, in 
nature, the correct results of analysis, or the chemical constitu- 
tion of bodies,* should be as constant as those properties which 
arc considered in Natural History; for, slmuht this not be the 
case, it would not be worth our while to occupy ourselves vwtii 
them, for any other than leclnpcal or economical purposes. 

This, however, depends upon the essence of the two sciences 
theiUvSelves ; and so i’ar from throwing a disadvantageous light 
upon chemical inquiries, it will only require to be rightly under- 
stood, or viewed from the proper side, to prevent us irom form- 
ing erroneous notions in regard to the extent of Natural His- 
tory and Chemistry, two sciences presenting entirely different 
objects, although operating upon the same bodies. It is not 
difficult in Natural History to arrive at the requisite exactness 
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and certainty ; for every thing comprised within its limits lies 
plainly before our eyes^ and only recjuires to be correctly ob- 
served and rightly, uiukrstooJ, — objects, for the attainment of 
which, we have many excellent means at our disposal. The ob- 
ject of Chemistry is loss palpable at first sight. It is tlie product 
of ingenious operations, sometimes of ^ry delicate ones, in 
which we call into action the peculiar j^owers of various sub* 
stances ; and it is necessary to be perfectly acquaintcid with tlic 
properties and action of these bodies, if wx- intend to fi)rm an 
opinion of what they produce, and not make use of one in place 
of another, in the same ^manner, as in an ecj nation, w e are enabled 
t/> determine tfie — only upon the supposition that we know 
the a and the b. If we reflect upon all tlieso difliculties, so far 
from finding reason to complain ol the present imperfections, in 
regard to tlie certainty aflbrded by the results of the chemical 
analysis of miaerais, w e? ought rather t*.> be induced to pay our 
tribute of admiration to the high degree of perfection which 
this art has already attained, comjmring it at llie present day 
with the state in which it existed but a few years ago. 

In regard to the human intellect, the value of tlie information 
derived from Natural History and from Chemistry, is absolute- 
ly equal. It is an erroneous idea, that Chenustry penetrates in* 
to the interior of bodies, and, therefore, a reprchenrible practice 
to reproach Natural History with being con flueci to tlielr external 
appearances. It will alw'ay,:> reniaiii impossible to })erceivc the 
internal disposition. Before an object can c^)me^vithi^ tlie cope 
of our observation, it must first become an exiernal object, ca- 
pable of being perceived by our senses. Hence, the analysis of 
a body does not disclose its xnltjrior, or its conipomait particles, 
buf only the exterior of the results obtained by the ojieratHms, 
the substances themselves, and », their relations to each other. 
The body which has been analysed disappears, as it were, from 
nature; and 4n its stead other bodies are produced, which, as 
such, did not exist before, la the same manner, two or more 
bodies, if joined by chemical action, will disappear, and give rise 
to a new one, in which they no longer exist as they were before. 
It is sufficiently evident, therefore, that neither Chemistry nor 
Natural History, are capable of disclosing the essence or the 
interior of bodies ; because tbis^ does not depend iqion the sci* 
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ences, nor the means which tliey furnish, but u}X>n the intellec- 
uial powers of man. 

It lias very frequently happened, that errors connnitted in 
Mineralogy were <fiscovered and rectified by chemists ; and it 
has from this been inrerred, that Mineralogy is not sufficient of 
itself, but requires thcv support of Chemistry, at least for cohfirni- 
ing its n^suUs. The discussion of the general relations of the 
two sciences will form our more particular object at another 
time ; at present, we sliall confine oursclvccs to the c-unsideration 
of the inference incniioned above. Errors committed in deter- 
mining minerals, depend cither upon lhe hietliod used, or iqKin 
the incorrect application of it. It c an scarcely be said, that Mi- 
neralogy, as it has hitherto existed, provides a method for this 
purpose ; because this would suppose it to be a science. Mi- 
nerals loo frequently used to be determined, not by a philoso- 
phical and regular investigation of tlieir [)roj)irties, but by a 
supcrficjial inspection ; and this lieing tlie case, even those most 
practised in the ready recognition of minerals, mustr unavoid- 
ably fall into errors, which it will be easy to discover, by the 
application of any (constant test. If wo make abstraction of 
the tw'o great divisions of the vSpecieSj which is one of the nn^st 
disadvantageous conse({uences of this looseness in the mode of 
procedure, wc may ratlu'V feel surprised that no greater num- 
ber of errors should have been c^ommitted ; but this was owing 
to a natural instinct, ratluT than to any constancy of' method tbl- 
lowed»in tlie detc^’ininatiori of the species. These c irors chiefly 
originate, in as far UvS they depend upon an erroneous applica- 
tion of the method, in the wish to determine iiufividuals or va- 
rieties of rniiierals, that in reality arc not determinable, because 
some one or more of their properties cannot lie obscrAcd with 
sufficient accuracy, and in sujijiosing them in consequence to 
form either distinct species, or varieties of a spec‘ies to which 
they do not belotig. If, by any circumstance, wi* are led to 
imagine some inaccuracy to have taken place, these errors will 
disappear of themselves. If the assertion, that Mineralogy can- 
not depend upon ifs own peculiar procc\sscs, had any foundation 
at all, it would require to be pos.sible to demonstrate, that the 
natural-historical determination of a species, according to this 
method, is impassible. But this is itself impossible, since the 
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natural-historical determination aftbrds the point of comparison, 
in reference to which we have to form our judgment on the re- 
maining determinations. 

Natural History, inasmuch as it is intended to afford a foun- 
dation to all otlier sciences that bear reference to natural pro- 
ductions, by deternnning their objects, myit possess certain pro- 
perties upon which depend this possibility; tlie facility of its ap- 
plication ; and, above all, the certainty in its results. All these 
properties may be comprised in one worxl ; it must be a science^ 
which means (xn (^'gregate of information of the name kindy and 
ST/stemaikally arran^vdy so as to produce the idea of a tchole. 
And, under this description, must Mineralogy also come, if it is 
intended to attain its ol)ject. It is evident that this idea has 
been but imperfectly kept sight of, or even totally disregarded, 
in many works on Mineralogy, which contain nothing else than 
a mass of heterogeneous matter, without order, connection, or 
mutual consistency of parts; without the establishment of dis- 
tinct limits between it and other sciences; and without furnish- 
ing the idea of a whole. Perhaps the authors of many of these 
works had the well-meant intention of effecting more by them 
than we are entitled to demand ; and, for tliat reason, missed 
their aim. Tliey may now serve to furnish a proof, that if thty 
do not possess the properties reiiuired in every science, they are 
not capable of arriving at the result peculiar to Natural History. 
On the other hand, it will be demonsT rated farther on, that, if 
Mineralogy be raised to the rank of a science, Aamely, treated as 
a part of Natural History, it will fulfil every demand in regard to 
every science with which it forms any connection, and will serve 
as a sure determination of its objects ; while tlie liigher aim also 
wfll not be neglected, of affording a representation conformable 
to nature, of the productions of of her kingdoms, whicli, on 
account of the wonderful regularity which it exhibits, and of its 
utility in sci(Sntific and economical matters, deservedly ranks high 
in the estimation of the naturalist. 

It will not be necessary to enter here into a minute investiga- 
tion of the meaning that ought to be attached to the idea of a 
natural production. Yet, it should be olxserved, that the appli- 
cation of this idea is too confined, if we consider as natural pro- 
ductions, those bodies only for which nature itself has also pro- 
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duc%d the essential cii’cutnstances and causes of formation* A 
number of salts, and other bodiesj obtained by the aid of Che- 
mistry, would in that case be excluded, and considered as artifi- 
cial prcK-luctions, although the part which art, or the controitl of 
man, takes in their formation, is entirely limited to the mere 
j^roductiou ot those c;|xeumstanccs, under which nature may ex- 
ert, in producing those i^w combinations, the same powers which 
enter into action, when the other bodies are produced. The 
properties considered in Natural History have been so imperfect- 
ly observed or investigated in these Ixx lies, that, on this account, 
they could not be made use of in' the construction of systems ; 
and yet they are among those, from the examination and deter- 
mination of which, according to the principles ofNatural History, 
Chemistry \vould derive the greatest bcnciit, and more especially 
in its endeavours to fix the idea of the chemical species. The 
knowledge of these bodies w^ould also be highly useful in Mine- 
ralogy, because tlie 1‘requent opportunities which they aftbrd for 
the .'ipplication of the fundamenla) principles and general ideas 
of ihcir science, w'^ould materially assist in demonstrating the ge- 
nerality of tlie former, and the reality of the latter^ in order to 
convince those who reijuire a still greater compass of information 
than that w Inch at present exists. 

Natural History attends most particularly to those very pro- 
perties whi<;h have been so much neglected in these bodies, and 
even in many which have exclusively been called minerals. It 
considers bodies In that state in w'hicii they have been placed I)y 
tin* completed action of those powers by which they w^crc pro- 
duced. This state is here called the natural sthte of a body. 
It is the compass or simultaneous existence of the properties de- 
nominated QiaitiraUitsidriml properties^ because they alone fofm 
the object of natural-historical i^onsideraUon. If one or more of 
these properties may have been lost, then the iKxly itself has been 
removed from its natural state, and has ceased to he a fit object, 
(pfi natiiraUiistorical investigation. This circumstance deserves 
to be wtU attended to, in order to separate sucli natural produc- 
tions a$ are dccomjxjsed, from such as still remain in their na- 
tural sUte, whi<^^ is likewise done in Zoology and Botany ; be- 
cause experience has already sufficiently shewn,. that the neglect 
of this difference has been productive of the greatest errors. 



S;l6 Professor Mohses (General B^lectims on 

Decomposed mineralsj such as porcelain-earthy and others, have 
been considered as distinct species, or they have enoneously been 
considered as varieties of other species to \rhich they have some 
resemblance in their decomposed state ^ as, for example, the de- 
comj50scd hexahedral and prismatic iron-pyrites, 'which were 
comprised in the species of prismatic iro^lore. And were we 
finally to dispose the method itself, so to make it applicable 
also to the dcH.'oraposed natural productions, the mctliod and the 
science itself would be annihilated, from the inconsistency which 
would be introduced between its various departments. In con- 
formity with tlic preceding observatioiin, the province of Minera- 
logy must he cleared, and its object determined, which consists 
in tlie natural-historical properties, while the natural bodies 
themselves arc considered merely as the bearers oi‘ these proper- 
ties. 

Besides tlie natural-historical propcTties, minerals also assume 
certain t)tlicrs at tlic period of their formation, and retairs tliern 
as long as they themselves continue to exist. Of this kind is 
the property of manifesting certain phentanena when brought 
under certain circumstances, as, for instance, the properly of 
changing colour, of intumescing, of melting, 'witen exposed to 
the action of heat, of being solidde in acids, witli or without ef- 
fervescence : the chemical com})03ition itself is also of this nature. 
It is necessary to obtain a criterion for the strict distinctioti of 
these from the imtural-historical properties. Tiiis criterion is 
found in the circumstance, that the latter do'^not contam any 
properties but such as manifest no change either in the proper-’ 
ties thcmselvc.s, or in the substances which posse.ss them, during 
their observation or examination, but retain their natural state 
uffdestroyed; while those are excluded from the natural- histori- 
cal ones, ^vhich cannot be obsciivcd, unless a change be produ- 
ced in the properties or in the btxlies to wliicli they belong. 
Whenever £Wiy one of the departments of Natural History em- 
ploys these properties in its method, it transgresses its legiti- 
mate boundaries, is mixed up with other science.^ and is at last 
involved in all those difficulties, of which Mineralogy has long 
stood u warning example. 

But Natural History requires, that, even among tliose proper- 
ties which have been defined above,’ as natural-historical projfer- 
ties, a j^lection must be made in reference to the mineral king-** 
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in order to enable us to study ibe productions of this king- 
dom hi their purest state. There are minerals which occur in 
single mdivkiuafs^ others apiicar in conneanon zeith m^eral other 
individmls of the sa7ae desciiptiou ; others, again, are connect- 
ed with siieh individuals as do not alhm any agreement between 
them to he discovcretl nx nature. In tlie tirsL case, the indivi- 
duals arc homogenediis; they arc not so in the last. These ex- 
pressions, however, can be made use of only after having previous- 
ly developed the idea of the natural-historical species. In con- 
lonnity with the diflereiices here stated, minerals have been dis- 
linguislnxl iiito shnj)U\ componmlj and mueed^ minerals, — a dis- 
tinction of the liigliest importance and utility, in rendering all 
the departments of Mineralogy mutually consistent. A very use- 
ful consotjuence of this distinction already is, tlut we may now fix 
upon those jiroperties which tlie individuals or simple minerals 
possess, wlieu occurring either alone, or in various compoftilions 
and mixtures, as those whose consideration should form tlio ob- 
ject of Natural FTistory ; whereas we must c^xcludc all those 
which depend upon, or are pr<idiux‘d by, their composition, or 
intermixture with others; in the same way as, in IJotany and 
Ztx)logy, the systematic iiKpiiries of naturalists arc directed to- 
ward the ])ro[)erUcs of individuals. Hence, the Natural History 
of the mincrarivingdom refers exclusively to simple minerals or 
individuals, aud has nothing to Jo with compound or mixed va- 
rieties. Upon these considerations wc must ground our ideas of 
wliat calkd thf Natural History of lloeks, in so for as these 
are (!om]X)und or mixed minerals. It is only the consideration 
of the simple fiiiucrals contained in them that forms an object 
of Natural History, and it is on this account solely that rocks en- 
ter within the province of Mineralogy* Geology, therefore, arul 
not this latter science, is that wljich considers tfje composition of 
minerals, and has lo determine the classification of rocks, which, 
thougli logical, must not he conducted according t<^ the princi- 
ples of Natural History, beca\ise whatever could be attained in 
this way, has already been elicited, or must be supposed to have 
been so. The idea of a Natural History of rocks different from 
Mineralogy, thus appears to be at variance with the meaning at- 
tached to the expression itself. ■ 

In the same way in which the individual’ of the mineral king- 
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Jdoin, or the simple mineral^ is the sole object of Minei'alogy ; so 
also, the natural-historical properties of the simple mineral are 
thb only ones to which, in that science, we ought to direct our 
attention! It is a general condition imposed upon all sciences, 
that each should cxjntain matter of the same kind only. Every 
information, therclbre, that Mineralogy aPi)rds, must Jloio Jrom 
the observation and comparmm of the nmUmdJmtorical pro--- 
perties of simple minerals ; as in imithemiUics every depart- 
ment of information must arise from the observaUt)n and com- 
parison of quantities of the same kind. Erom a similarity of 
origin in the information, we also infer it to f)c similar in kiiul, 
and in this consists the character of belonging to one and the 
same science. The purity of the science ako is clepondeiit u li- 
on the nature of its constituent objects, as will appear from the 
care bestowed upon the establishment of their general ideas by 
mathematicians, which will, of itself, be sufficient to shew their 
high degree of importance* 

(To be continued,) 


Art. II, — Contributions to the British Fauna, By Gf.oroe 
Johnston, M. D. Fellow of the Iloyal College of Surgeons, 
Edinburgh, 

1. CIRRATULUS, 

Cr.. ANNELIDES.— Ord. ArctoEs. 

Char. Body elongated, round, flattened on the ventral sur- 
face; garnished, particularly on the anterior end, with nu- 
merous long capillary filaments; each ring on each side 
with two setiferous paplllm or feet. 

Obs, It will be remarked, that Ihd characters assigned to thLs genus by 
' Lamarck have not been rigorously ado}jterL lta<l that been done, the s}M3cie3 
about to be described would have had a doubttul claim to a plac^c in it ; and, 
rather than constitute a new genua, X have not hesitated to give a greater la- 
titude to the generic character, ^the more particularly since Lamarck himself 
has recogniseil the relation^ which the Terehella tenlnmUtii of Montagu (an 
animal evidently of structure similar to ours) bears to his C%rratulu$, 'fhe 
fbllowing additional characters are common to the two* species we have oh- 
served, and w'hich do not seetn to have been heretotbre described by any Bii- 
tish naturalist. The body tapers a little towards each <.uxtremity, and is ca-* 
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pable ,of extensaon. The mouth is naked, nearly terminal, placed under the 
first segment, whicli may propedy be considered as the head of the animal, 
and which is marked on each side ^cith a c\irved bbvck line ; but no eyes are 
perceptible. The two next rings bear neither filaments nor papHlsj?. From the 
anterior margin of the fourth, \yhich InJcomes suddenly lurgei\ ajisos ott ^ach 
side a bundle of filaments, generally more tortuous, and of a jialer colour than 
the others, which arise from the sides of the following rings, down af)out one- 
fifth of tlie length of thl^jinimal, and a lew -emote filaments are dispersed 
irregularly on the rest of tluj body. The filaments take their rise from near 
the back, some from the l)ack' itself, are about twenty iii number on each side, 
worm-like, tortuous or extended, unc^pial m length, the sliortest being placed 
anteriorly, but the gradation is not regular. They consist of a large central 
ressel carrying red blood, suiTounded by a white gelatimnis transparent mem- 
brane, and are oonse([uently of a fine red colour ;* but this is Jiable to varia- 
tion ; for some, ])articularly the anteinor fasciculi, are often <pfite white, and 
others, agam, are occasionally spotted as from a partial stagnation of the blood 
in them. I’here arc also two rows of papulous feet on each side, armed with 
a few short unetpiai bristles, and at least, in .a great measure, retractile. The 
ventral surface is fiatteiied, marked in the middle, from the deeper colour ap- 
parently of a large vessel or intestine whicli runs from one extremity to tho 
other. Anus terminal, 

1. C,Jnsie,sccns, Body of a dark -brown colour. 

IIab. Sea shore, Unvler stones in mudd;y places, t:ominon in the neigh- 
bourhood of jlerwiok. 

Des. Body, when extended, three inches long, thii ker than a crow-quill, 
of a dirty brown colour on the buck, stained from the internal viscera ; ventral 
surface of a yeUc^wish-brown. 

2. C. JiavciicenH. Body of a yellowish colour, much stained 
from the internal viscera. 

Hah. Sca-sliore^ In muddy places with the preceding, and equally com- 
mon, Btrwick. 

Oks. This ispf tJie same mzc as the ])receding, from which it appears to 
be sulUoicntly distinct. It is of a yellow colour, much stained on the back 
from the dark internal viscera. i)ne or two of the spccimeiia we examitied 
were mottleil on the back with circular closely -set spots, so small as to rcipfire 
a magnifier to see tliein ; but lids character does not appear to be uniform. 
The veatml surface is nnidi of the safne colour, but not marked, unless in the 
middle with a mesuui line. 


2. LEACIA. 

Cl. X'RUSTACEA. — Ord. M.vlacostraca, 

Leg. Edjuoputhalmia. 

Char. Antennae four; the superior very short; the inferior 
nearly as Uvig as the body. Body linear, of nine segments ; 



;SSO ^ Dr Johnstim^s CmirlbuUmtH i<> the British Fmmu, 

tlio fourfiri^t aud tlio four kbl short, transverse, and bear- 
ing appeadagos ; live mid one naked, half the length of the 
bodv. Legs (»f two kimhs, those attaeliod to the anterior 
segments formed for swimming, and those to the po??terior 
for creeping. Caudal segment mucronale, with two lamella^ 
l>enealh inclosing divided stiles. 

Ubs. 'Diis isS a new genus, instituted for the reception of an animnl, which 
cannot, I think, Iw? referred' wKh pr4)priely to a^y j^iius in the arrungecuent 
even of Dr tieach- It is io peculiar in its characters, that there is some dif- 
iicuhy in assigning it a place ia the sy^'lein ; but, upon the whole, it ahsocialcs, 
perhaps, licst with the Ai^pllidvs of Lamarck. It agrees with them In the struc- 
ture and p(HSitioij of its yntenna* and eyes, and of the ciuulal segment, but in 
nothing else ; and even in tin; above characters not very acc'urately. But 1 
urn too Utile ao<|uainted with the Crustacea to be sd)le to trace its relations. 

If Ave are to consider, as I jmesume v/e are, tho^3e parts only as foot which 
are attached to the (tiie first segment cm the liead, and the last on the 
tail being excluded), then the Leacia will have only tAvelve, three ’s formed 
for swimming, ujul three for creeping, jdaced at op])osite cxtretuitles, and se- 
parated )>y a w'ide and naked intorA'al. On the undia* and j)oytonor part of the 
first segment there are, however, two j>airH of orga>'iy, which resemble the 
swimming feet in every lldug, except in being slmrtor and thicker, 'f lieso 
may be conskiered as auxiliary inaxUhv, and they seem Avell adapted to fulfil 
the purposes ol's^icU; hut that they have the projjer form and locatimi of tlu’sc 
organs, as determined by SaAdgny, 1 will net take upon me to aflinm An- 
other singidarity of the Leacht is the middle segTriciil, rcsemhilbg in form the 
large shield of the lobster tribe, but peculiar in iiaving ailixed to It neither 
feet nor other appendage. 

This genus I have named in honour of Dr lA'ach, a mituralisl Avho has 
contributed much t<» the progress of ^Toology, and more j)<n*ticulariy to our 
knoAvledge of tluit cbiss of animals to which the Leacia bc^longs. 

1 * Leacia lacertosa. 

Des. Bod}^ linear, subcylimlrical, one inch and a, halfTVoin the lip of the 
anteiime to the opposite extremity, of a dirty Avliite colour, bp(dted Avittj broAvn. 
A^jteniiie four; .superior appnjximate at the base, on a siibglobular peduncle, 
four-jointed, with a feAV niiuut. hairs at the apex; inferim', nearly as long as 
the body, crustaceous, ta]'.ering, Avilli s^ryen joints, of which the first is very 
short, the next tA^dcc a.s long, the third and fourth still longer and nearly 
equal, the three terminal short, wdlh minute spinous hairs on the internal 
margin. Head larger than the following segment, Avith dilated siik*s, and tw’o 
small tubercles betw^een the eyes; beloAV carrying tivo pairs of auxiliary 
maxilhe It similar in .stnict\irc, but' shorter than the Swimming k'gs. Kyes 
two, sessile, distant, black, reticulated* Three first segments short, trans- 
verse, with a dilated j>roces3 on each side that overhang., the tubercles, from 
which the swimming feet arise. Swimming feet equal, three pairs, five-jointed, 
joint*? elongate, and ciliated on their internal margin with long white hairs, 
^riie next segment (the fifth, if the head be included) is very large, equal in, 
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length ti) ontj liaU'ortho bo<iy, rounded ami slightly t uhcrculated on the dor- 
yum, and with a tuhcvculalcd ridge on each side, se^jarated by a smooth line ; 
ventral aspect siiKiOth and merobraiious. The three segments which follow 
arc short, equal, trausverso, hearing each a pair of logs Ibnutnl fpv creeping* 
"^I'liesc arise within a cujj-sliajiod tnhorclo, are equal in length, of six joints, 
and armed with a claw, 'i'ho Johils are emarginato on the superior aspect of 
tlieir tarsiil ends, to ailmv of freer motion,--*the femoral is long, the three 
tihialare short, and neari> eipial, — Ihe lifht tm-»al is twice as h»ng as the se- 
cond, which bears tiio claw. Caudal sogmctil equal in length to the three 
]jroceding, coinpostMl of l\vi> inarticulate piece.'., angiihited, with a few small 
tuberclos, and terminated bv a strong triangular sjiinous process. On the 
ventral aspect are two linear oblong moveable plates, pointed behind, joining 
accurately, and ench>sing three pairs of Avliite pnu'esses. 'fhese consist of a 
stalk, which siqqiorts on iN end two equal ihiUioied joints, moveable, beauti- 
fully ciliated on their si(le^, and rounded a]»i.*es, with long bristles. w\hich are 
tliemselves rninutely ('ihute<l in a pectiuale uiajiner. Inhabits the sea. 


n, Fi:SlJS\ I-aumrek. 

C’l. MOLLrS(.’A. — Ord. Trac 

1, l\ barviii H^^ls. ^ Shdi ventricusc, ninU*. uith ItnigUiiditiai 
fiirhelowed ribs, coittiniu'd ()l)lu|iu‘ly iU'ross n llattcncd sjRtcu at 
llu' ftiiUircs; l)(’ak rather !(»no;, sliojuly R-ctMtdiiig. 

H ^1!. Sea-co,i‘'t. »uar Berwick* 

l)i>. Shell s\lvite. hairau iuth long, and one-iialfas broad, with six whorls. 
tUvided !iy a ilatteuetl space, ami loi*gitudiiiall\ ribbed. There are thirteen 
ribs on the bod^ -wliorl, tine]\ turljclowed, ])Vojecting a little at the suture, 
tevminating on the beak, whuh' is produced, and sniootli ttni’ards its extremity, 
'riic indcntisl a|)pearjnco of the ribs is jwodiic ’d by obsolete tratisversc striie 
crossing them. I'he ribs do nut terminate at the ruturcs, but are continued 
across ])v elov«'iled stria*. A[)ertiiro ropnd, inclining to oval, with smooth lips- 

Ons. The shells of (I real Britain Iiave been examined wIlIi so much cave, 
that 1 give this species with some hesitation: but at present, after an atten- 
tive examination of its chara< ters ivitli thOvSe already descrilied, T believe 
be new* In shape it resembles the Mjircj bamfina^ but in other characters it 
approaches nearly the ffradlh\ from which, however, it differs in l>ciiig 
broailor in i)roportion to its length, in having fewer whorls, in having no co- 
loured band, anil in its ribs being indented and continuous ; Vhen*as in the 
M* gradll^^ they arc separated by a flat space at the ujjper extremity of each^ 
whorl, and the transverse striai are there continued uninterruptedly in a spiral 
direction up the shell."— Dill wyn’s Descriptive Catalogue^ ju 7 ^'2, In our shell 
there is no appearani#} of spiral stria?; and the elevated slrhe, which cross the 
flattened space, are to be considered as the continuaticin of the ribs. 
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4. TUBULARIA. 

Cu POLYPI.— Ord. P. vaginati. 

1. Tub, tublfera. Seem uubranchecl, projecting from its sides 
trumpet-like cells. PL III. Pigs. and 13. 

Hab. Scjuooasl near Berwick. t)n a small species ot* the genus ilfaio, 

X^amuvek. / 

Desc. vStem soarceb’ halt' an inch in height, round, lioniy. tuLulur, in- 
(listincllv jointed, uiibranchetU 'riic cells arise fr(»m all sides tii' the stem in 
an irregular manner, and a])pear to the nakeit eye like little branches, 'riiey 
are narrow at their origin, long, tubular, uith round, even, {>atu lows apei lures. 

Ors* Of the seven species described b) Iaimoui*ouK. there appears to be 
no one wliieh can be conrouudojl with this. 

5. DISCOPOKA, l.amnr(L. 

1. J). irisfpinosa. A suborbicuhtr expansion, witli cells ra(li-» 
ating from the centre ; cells closed by a incmbraue;^ aiul armed 
on the lower ttjargin of the aperture with three long '^pines. 

IFar. On the Ltilmdcs Apumnu Coast near Berwiclv, 

l)i:s- A thin, calcareous, suhvwbicular hiver, tluvi (piarU rs ot’ an inOi in 
tliameler, iihixc\l by its whole basis, but when dry easily removable, of a whitf' 
silvery colour, with mimUe y«.liow dots* l.'eUs in row' vudi-iting IVoie the 
centre, suihII, horii;oiit:d, v/itii a raised rouiui upcrlurt*, vriiii’h is <dosed by a 
brown ineni])rane, ^^he]lco iho tlolled surtate it jjrcsents b) I ho naked t ye. 
The cells are divMed on the upper side, and on the lower armed with three 
long stout conical sjanes. 

Ors* ''J'his, in ibe arrangiMiiont of fauo'au’nu'!:, is eithi-r a Flusfra or a 
Cellepora^ but in neitlo.r f>f Ihe-e genera do I tind any species liable tfi be mis- 
taken i'or it* 


Aut* III . — On the iSodalite of Veswins, 13 y W. llAioiKOEfi, 
Es(p IMLS. E. & M.W.S^ 

■ 1 HE interesting and novel varieties <;f the Sodalitc of Vesu- 
vius, whicli I am now to describe, are ])reserved in the Royal 
Museum of the University of Edinbiu;gli. They were puintetl 
out to my attention by Professor Jameson, who had arranged 
them with llauyue, which substance appt‘ais to belong to die 
same species. ^ 

Thc‘ crystals are distrilmted in drusy envitics of limestone, 
and assoeinted with' grey felspar, paie-tpei'n* mica, <^alciircous 
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spar, and angite; the latter of various tints of colour, and often 
even perfectly white and transparent. They possess the form of 
dodccaliedrons in combination with ihe iioxahedron, chmgated in 
the direction of one of the rhombohedral axes, as represented 
in Plate VI. Fig. 3. Very ofteni, as in 'Fig. 4., two of thorn 
arc joined in a composition, parallel to a plane, wliich is 

perpendicular to one of the longitudinal faces of the dodecahe- 
dron, and at the same ^irne parallel to tlie lengthened axis. Re- 
entering angles are thus produced, contiguous to the apices of 
the lengthened groups. I'his kind of coinjx^sition is not uii* 
coimnon in red silver and other rhombphcdral species, but its 
u])))oarance is s<3me>vhat different from what is generally observed 
in the tessiilar forms, in w hich the junction of the individuals more 
rro(|uently takes place in the dircctioir of a face of the octahe- 
droiK as in fluor, in blende, in splnelle, and othoLs. Those 
crystals, which 1 coidd detacli, were too Imperfect to allow of 
being nK'asure».i to the last degree of accuracy, in order to ascer- 
tain whether all the angles of the two forms be really =r 90*^ 
and nor et)ukl any thing more to that c/roct be inferred 

from any particular svmmetrcal character in the distribution of 
additional fuets. Fig, o. sliews the most complicated of these 
crystals, bui its greater portion is engaged partly in atiother in- 
dividiiaU paFcly in the surrountling \natrlx. If completed on all 
sides, it would produce Fig. (5.> which represents die combina- 
tion of the h(,'xahedrou, of the vlodecaliedron, and of a tetrago- 
nal icosilclrahcd/on. It is the more probable that these forms 
belong to the ti^ssular system, as there are also crystals which 
shew dlls kind of compoMtioii in ilu* jJCi'hTliy white sodalite 
from X’esuvius, a vai iety winch T long ago saw in the public 
Cf)llccUoi) of ilie roliaimeuni at Gral/, but wliich is iikewFscAr^ 
die cabinet t)f Mr Allan. In some of these white crystals the 
composition is repeated jiarallel to all tiie faces, which arc per- 
pendicular to the lateral planes of the dodecahedron, niul pass 
tlirough the axis, and then the appearance of Fig. 7. is pro- 
duced. 

Cleavage takes place pi'ctty distinctly parallel to the faces of 
the dodecahedron, but it is much interrupted by conchoidal 
fracture. The surface of some of the crystals is rather smooth, 
but does not po.iscss much lustre, which is vitreous; more gene- 

.ft 2 
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rally, Iiowcvcr, the edges are rounded off*, and the faces of cryn- 
tallisation in consequence curved, so as finally to obliterate the 
regular form altogethei*. The colour varies from a j)alc greenish- 
white, thri^ugli several sluides of mountain-green and verdigris- 
green, to a fine sKy-blue. The liardness is 5.5 to 6.0 of tlie 
scale of Mohs, between apatite and felspaij, much nearer the 
latter, Irom wliich it can be scarcely distiftguislied. It agrees 
with the liardness of sodalitc. Also th<f specific gravity, whieli 
in the present instance is far more important, agrees with that 
of sodalitc, having been foimd in a detached crystal, Mliich had 
a little grey ielsp.ir aclhcring to it, e([ual to 2.649, while the 
specific gravity of the Greenland variety oT sodalitc is rr 2.295. 
The blue varieties of this mineral are generally considered as 
Ilaiiyne. 

The comparisonof these varieties isiminiately comiuetcd with ihe 
question, which has been sometimes discussed. ^Vheiher Sodalite, 
Splnellano, Ilaiiyne. and the crystallised i.a})is ioxuli, reall) pos- 
sess characters sulficienlly marked, to imhusi us to consider them 
as distinct species? 1 regret that I have not liad an o|)]KMtunily 
of consulting Mr ]h’eit])auj^t'’s observations in tins r(s])ect, who 
has been at much trouble in a.-cortaining sonic of the properties 
of tlie minerals above mentioned ; but I had much ple asure in 
finding that IVlr Ijergeniaiin, Froiessor Nciggeralh^ and Mr \ on 
Gerolt, in an excellent memoir on this bubjeet are of opinion 
that these substances, particularly the Ila'uyne, and the Spinel- 
lane, or Noscanc, from the lake of Laach, fiirin \arieties of onv‘ 
and the same species, as is there demonstrated by an accurate 
investigation of all the properties of a very e’omplete collecliou 
(4’ these minerals. 


Art. tv. — Nexo Correrthmsffor the Effects of Ilmnhiity on the 
Formula ffor measuring Heif^hts by ihe lia}omct€r. liy 
Adam Andi:k.son, A. M. F. 11 . S. E., Hector of* the Aca- 
demy of Perth. Contimietl from Vol. XII. p. 260. 

TL HE results of a great variety of oilier observations, to deter- 
mine the elasticity and relative tension of atmospheric vapour, 

• Nbggcrath's Gebirge in Rheinlaud-Westphalcn, vol. ii. p. 30^. 
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bj means of a nalicd thermometer, and one having its bulb co- 
vered with moistcued jiaper, coincided ecjimlly well tvilh the re- 
lation between the tension of vapour, and the conlempomneuus 
indications oi* the hygrometers ot‘De Luc and hsaussure, as de* 
duced from the observations of l)u Long, and the investigations 
of lUot ; so that t)^ formula I have oropo&ed may be regarded 
as sufficumtiy accurate lor ascertaining the hygrometne state 
of the almospherc, byVieansof data which cannot, like those 
furnishcxl by hygrometers formed of organic substances, be af- 
fected l)y the age of the instrument. All that is necessary for 
the S(iicce&sful application of the inetljod, is Air I^altoifs table 
of the elasticity ol‘ vapour, and two good thermometers. Lest 
the intricacy of the formula, hovcver, should he considered as 
an objection to its use, T stuill reduce it lo a form which, with- 
out greatly affecting its accuracy, '^ill rendei the analytical ex- 
pression involved by tlio problem, capable f)f solution as a sim- 
ple equation. For this purpose, let the expression 

=1 A (F — /) -j- B (F — fy be reduced to the form 
I - A (F — /) -f B (F —f) (F —/), and let the value of 
F — deduced from the hrst appimi million h :=^ A (F — 

viz. , be substituted for that ({uaiitity, in the term B (F jf) 

... It ^ 

(F — J')^ which >vill thus become (F — and we obtain 
or ( A + ?H) (F -/•) 

Touhcoitain to ^vhaL oMtnt tlio \;ilue of S -aus aflVtted by 
chiingos in tbo atinoisjjlicric pressure, T inolosecl the two thcrino- 
i)iotcrt> in the receiver of an air-pump, and found, that, ■with va- 
rious dec rees of cKhaustujn, tfic difiercnce between them wa^, al- 
ino>t exactly in the inverse ratio of tbe deiivsity of tlie air, Ileuce, 
if the coclflcients A and B be fixed at a presJure of thirty 
inches, we have, under any other pressure S, 

From this equation we derive 
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' To determine the coefBcients AandB, two equations of condition 
at least are necessary. The comparison of the results of a consi- 
derable number of observalioiis, mode under every Variety of 
teraperatu^ and humidity, gave A = 86 and B =s — ^*5 : we 

X 

thus dbtain, / 

f-h— 


or/=F- 


§ 

180— g- 


This expression, remarkable for its simplicity, will be found 
lo give the elasticity of atmospheric \a]>our nearly the same as 
that formerly deduced. If we employ the same data as before-* 
the barometrical pressure being 30.4 at tlie time of tlie observa- 
tions, we have 




X 30.4 X S.5 


180 


8*5 

“lo 


524— 240 = - 281. In. 


The former result was .285 in., differing from the latter only 
.001 in. 

The elasticity of the atmospheric vapour being known, it is 
easy to derive from it the weight of tlie absolute <pianlity of 
moisture contained in a given volume of air. Let 9 l>c ilic elas- 
tic force of the atmospheric vapour, cooled down from the Actual 
temperature if, to a tempcratiu’c r, at vriiich it just begiiib to pass 
to the li<iiiid state, then the vapour will be in the maximum 
^ate of tension for the tcmi^rature t. But, according to the 
experiments of Gay Lussac, vajiours, so long as they retain their 
elastic condition, are expanded uy heat, preci^^ly in the same 
manner as the gases; that is, .002086 of tJieir volume, regard- 
ed as unity, for each degree of Fabr. 

Hence, vapour, whose inaxjmum elasticity at the temperature 
r is 9 , when raised to tlie temperature will have its elasticity 
increased to 9 (l -f 002086. t^r); tbei'pfore, 

jr= (p (1+ 002086 < — »), and <P =? i“:p()Q3^6"(#=:7). 
Here, indeed, r is unknown ; but an approximation to it ma} 
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be? obtained^ by taking the temperature at which is the maxi- 
mum tension of vapour.' Thij^s by Dalton’s table, is 42® when 
'284*. Hence in that particu^r case, 

*284 ’284 

-P = 1+ .002086 (60 — 42) “ 10375 “ 
sponds with the maximum tension for 41®. If greater preci- . 
sion be sought, the calculationraay be repeated with r — 41, when 
^ would be found •27iX Now, by the experiments of Gay 
Lussac, the weight of vapour is to that of air, having the same 
elasticity, as 5 to 8; and since the weight of 100 cubic inches of 
air is, hy the experiments of Biot and ,Arago, equal to 82.9 
grains English, at the freezing point, and with a pressure of 
30 inches of mercury, the weight of tlie volume of vapour at the 
temjjcrature r? and under the pressure is, in grains, 

•6854 <p 


^ X 32*9 ^ 


ria), 1 + -ooaosG {,'■ 


- 32 ) 


30 (1 + 002086. . 

When ip .273 and -r:z41, wo obtain from this expression 
‘18367 grains for the weight of the moisture in 100 cubic indies 
of air, completely saturated with humidity, at the temperature 
of 41®. Lastly, since the actual temperature of the air was 60% 
the weight of the moisture in 100 cubic inches of air, in the 
stateof dilatation it undergoes, bypassing from the temperature of 

* * 1 8367 

«• l„ 60 % will be 


The temperature t is tlie point of deposition^ and is some- 
timc?»denominatftd the dew point. It is scarcely necessary tore- 
mark, that this pointisessentially different from tlie temperature ac- 
quired by the thermometer, with the moistened Itulh ; nor should 
I have thought of noticing the distinction, had I not seen them 
very erroneously confounded by Mr Colcbrooke, in a paper 
taining many judicious raeteorqlogical observations, which he pu- 
blished in the 27th Number of the Journal of Science of the 
Royal Institution. More mature attention to tlie.subject, will, 
I am satisfied, convince a person of Mr CoJobiwke’s discernment 
and philosophical attainments, that the temperature of the 
moistened thermometer can never reach, by a very considerable 
range, especially* in dry air, the point of deposition. In the above 
example, which I have so amply illustrated, the point of deposi- 
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lion IS 41 % whercdB that of the moistened thermometer was 

51 

According to my formula, the greatest di/fercnce that can take 
place between a dry and moistened thermometer, will evidently 

i ^ 

be when/= o. In this case F = ‘i®' 

rive j— Heucc, in mr absolutely dry at the tempera- 

' ture of 60^, we should have, when the barometer stands at 30 
inches, J ~ greatest possible 

depression of the moistened ihermoineter that can occur when 
the temperature of the air is G0% and barometrical pressure 30 
3nche^. 


Having thus furnished a simple and accurate method of de- 
termining the elasticity of atino'^pheric vapnir, I iu)>v resume the 
consideration of the corrt'ctions winch I ptoptwd to apply to the 
barometrical formula^ foi the nieasiucment of luights The 
first coirection I noticed, had for its object to reduce the pies- 
sures at the tw'o stations^ to what they would be, if no vapout 
were present, and then to apply a coefficient, adapted to the ex- 
pansion of dry air, \ i/, 1 + 00W86 c ^ Instead of 

fthe one commonly employed, 1 -|- 00^214 Jly 

this mode of proceeding, the pressuu of the lapoiu being dis- 
engiiged from that of the dry air, the geometneal jMOgicssion, 
which only applies to the latter, will bo restored' to the strata of 
the aerial columns, and a corresponding coefficient for the de\i- 
•^ion from the standard tcitiperatun', introduced into the for- 
mula* Let fi therefore, denote jhe elastic force of \apour at tlie 
lower station, where the pressure is b ; and /' that at the higlier, 
where the pijessure, corrected for temperature, is Since the, 
weight of vapour is to that of dry air, under the same pressure 
as 5® to 8°, the weight of a certain volume of \apour will be to 


that of an equal volume of air, at the lower station, as ^ /’to 5* 


This relation would hold through tlie whole length of the at- 
mospherical column, iT the moduli of the vaporous and aerial 
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logarithmic curves were the same; but, as I have already shewn, 
that, on account of the more rapid decrease of the density of va* 
pour, its modulus must be about>a fourth part of the modulus 
of air, the weight of a column of vapour, whose elastic 'force 

y il B 1 

will be to tliat of‘ air, whose elastic force is &, as t ^ t; f» o'’ tiJ 
to 6, nearly. Hence^ the weight of the column of dry air at the 


lower station, will bo to that at the higher, as b 


i/u. 




Besides tlie correction I have just explained, tlicre is another 
of perhaps still greater importance, connected with the elastic 
force of vapour, and the dilatation of dry air by moisture, which 
I shall now proceed to examine. It has Ik'cu long known, that, 
when a portion of water is allowed to pass into the vaporous stale, 
under a receiver containing dr}' air, which is cut ofl* from all com- 
niunicatum with the atmospheie, the elasticity of the vaporised 
air, when a clue (quantity of viator is present, is augmented with 
the lucicasc of temperature, lu a much faster ratio than in the 
case of dry air. The fir^t attempt to detect the law of the in- 
crease of the elasticity thence resuliing, at least with any thing 
lilce precision,* seems to have been made by General Roy, who 
published the results of his experiments on the subject in the 
()7th volume of tin* Pfulo^aphhat Transactions ; but, as he was 
altogether ignorant of the Iwtw by v^hl^‘h the elastic force of va- 
pour *is regulated at different tempeiaturcs, his experiments, 
thougli pel fonyed with great eaie, only serve convince us 
how mucli manual labour may be expended to no purpose, in 
plulosivphical researches, w^hen tliey are not gultlcH.1 by a proper 
discrimination of the various circumstances which may affect 
the result. It is to Dalton aiiR Gay laissac, but more espe- 
cially to the former, that we are indebted for an accurate inves- 
tigation of the subject. By their experiment'^, it fius been dis- 
tinctly established, that the elasticity of a mixture of air and va^ 
pour, so long a$ the latter retains its elastic condition, is exactly 
equal to the joint elasticity of each of them, taken separately. 
Thus if V represent a certain volumn of dry air, at a particular 
temperature, and under a given pressure A, while f denotes the 
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tension of vapour at the same temperature ; then, if if represent 
the enlarged volume (still at the pressure A), which the air ac- 
quires by the addition of the vapour ; the elasticity of the air, 

being inversely as its bulk, will be expressed by b — . If to this 

there be added the elasticity of the/ vapour, wo obtain 

J L + /for the elasticity of the mixtur^ ; but, since the mixture 

Y 

is supposed to be at the pressure h, we have b -^77 +/ P> fjoin 
■ V'_ h 

which we easily deduce ^ y 


Hence the enlarged bulk of air by the humidity, is to Us on- 

^nal hdk, when pcrfcdly dry, as b to b—f or as 1 + 

to unity. From this result, it is obvious, that any portion of 
an atmospherical column, having in admixture with it a quanti- 
ty of vaiKiiir, whose clastic, force is/ must be iaci eascd in length, 

in the ratio of 1 to 1 + ’ original length in the dry state 

bein**- unity ; and that, const-quently, since the dmisity of the 

, f 

air is inversely as its liulk, a coefficient of the fbrm 1 -f 

must be applied to the barometrical formula, to compensate for the 
dilatation of the atmosphevicnl columns by moisture. Iii appi 3 'ing 
this correction, the most convenient mode will be to substitute, 
in place of/, the mean tension of tlie atmosplieric vapour at the 

upper and low'cr stations, namely, — and, in like manner, 

to substitute for 6 the mean of the atmosph(>ric pressures, name- 

Ifrf 

ly, We thus obtain 1 + or simply 

.fV 


1 1 . As the quantities /’and/' are supposed 

to have been determined, in the case of the corrtxition formerly 
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explained, tlic formation of this coefficient requires very lit- 
tle calculation 

The whole formula, with the ooiTeclious I have proposed, 
and demonstrated to be necessary, will assume a form which will 
not be greatly more complex than tliat which it ^i(>rrnerlY posses 
sed, while it will cei^ainly be better adapted to all the varying 
conditions of the atmosphere. If h represent, as l)efore, the 
diflerence of elevation in Mthoms, we have 

=I0,0(X)[l+.(K)Wi(!^-32)] 



in wliich t is the temperature of tlie air at the lower station, V 
that at the upper ; y’the elastic forca^ of vapour at the lower sta- 
tion, and/’' that at the upper; h the height of the mercury, in 
inches,' at the lower station, liaving the temperature T; and /3 
tl)o corrected lieight of the niorcury in the barometer, at the 
Upper station, reduced horn the temperature T' to die tempe- 
rature T, by niuitiplying it by the coefficient 1 -f ,000103 
(T — T). 

To bring tlie formula with these correetlons to the test of 
experiment and obserwation, I made clioice of a >sloj)ing lull, in 
the j)ai’isb of Moulin, wliicli rises, by an easy ascent, from a flat 
and extensive meadow, on tlje lel’t bank of tlie river Ttimrnel, 
to the height of about 1000 feet. The point wlilch I usually 
eujployed as the Jower station, was nearly 5250 feet above the 
river; and from that point to liie summit, the profile of tlie hi]], 
on the side by nvhich I generally ascended, was •;omposcd of a 


• The pliysicat principles on whHi this coclTiciont reJsts, furnisli a satisfactory 
cxpl;UKit!on of a fact, noticed in a contemporary Journal of Science, by ISfr Bab- 
bage, namely, That wljen the lower <ibservation is made in a narrow or deep 
valley, situated at the foot of a mountain range, the upper observation being made 
on an exposed summit, the ole^atioft of the mountain thus deteriiiined faU^j short 
of its true height.’' In &uch a caye it is exident, that the iiUeimetLiate strata be- 
tween the two stations are placed in circumstances to be povvci fully allcctcd by 
humidity ; of course, the great dilatation which they suffer from the inlliicuce of 
aqueous vapour tends to ijtcrease the altitude of the mercury in the barometer at 
the upper station, and fty thus bringing the ratio of the t%vo pmssurcs nearer to 
equality, diminishes, in a covrespomling degree, the computed height by the com- 
mon formula. 
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succession of inclined planes^ the lengths and inclinations of 
which were carefully measured, and connected together at their 
extremities by levelling, wliere the irregularity of the ground 
rendcrecl it necessary. The measurement was repeated, by 
employing a dh'fercnt series of lines of as(‘ent, and the result of 
both was vsuch as to satisfy me that I had/deterrnined the differ- 
ence of elevation, between the two stations, within a few inches 
of the truth. To remove, howeverf as much as possible, the 
suspicion of error, I measured with great care, on the meadow 
below, a fine base line, having a slight inclination, and ly- 
ing in the same vertical plain with the summit of the hill ; and 
then, witli an excellent theodolite, constructed by Adie, which 
read oif to a minute of a degree, I took the angles of elevation 
at each extremity of the base line, and from the data thus ob- 
tained, calculated the height geometrically. The result, with a 
due allowance for refraction and curvature, agri'cd within two 
feet of tlic former measurement ; — a coincitlence as near as could 
be expected, from th(3 graduatum of the the odolite. 

Having tlius determined the difference of elevation between 
die stations I had fixed upon, with sufficient accuracy lb»’ my 
purpose, I continued from day to day, for a courstj of several 
weeks, to make observations in every state c>f the weather wliich 
the season presented in the months of August hnd September; 
and, on comparing the results deduced by the formula, correct- 
ed as I have proposed, wutli those furnished l)y the formula of 
Sir G. Shuckburgh and General Hoy, as wa^l as by tlirjt of I^a- 
placo, no doubt remained on my mind w ith respec-t to die ne- 
cessity of employing the new coefficients, unde/ some form sucJi 
as I have proposed; by applying them, at least, under the form 
I have given them, tho coincidence of the results which were 
deduced from observations made in very different slates of the 
air, in jx^lnt of temperature aivd humidity, with die heights de- 
termined geometrically by the methods 1 have described, was 
the more enlitled to confidence, as the altitudes computed by the 
common formula deviated, in many cases (particularly when 
the air was in an extreme state of dryness or luinudity,) up- 
wards of 20 feet from the true height f 

Not having an assistant to make contemporaneous observa- 
tions at the lower Station, at the instant of fim<^ I was engaged 
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in taking the correspoiuling observations at the upper onej I had 
rca)urse to a method of obviating that disadvantage by iuterpo- 
lation, which, on account of the slwtness of the interval be- 
tween the two sets of observations, could not err much from the 
trutli. The mctliod to which I allude, conslstetj/simply in tak- 
ing the observations ^t the lower station twice, with the exact 
lime at which lliey were finished ; namely, before ascending the 
hill, and, again, after celling dowju If any change was oh~ 
served to have taken place in the state of the barometer, on 
making the second ol3servation (the mercury In both cases being 
reduced to the siime temperature), the differciu'c was ascribed to a 
cltango in the barometrical pressure, during the interval between 
the two observations; and, on tlie supposition that the change 
had been uniform, it was (^asy to determine tlie height of tlie 
mercurial column at the lower station, for the instant of time? 
when the observation at the top was compleUnl. Similar cor- 
rectkjns were ajiplied to tlit' lemjterature and humidity of the 
air. ]>y lliis mode of proceeding, the necessary data at the 
lowt*v station were obtained, probably with as much precision as 
if they liad been actually )3rocinvd by observations made at the 
exact instant when tliose at the up'per station were taken; with 
this advaiitage, that the (hauce of error arising from the use of 
diflercni i list rutaetUs by different observers, was, in a great mcei- 
sure, avoided. The instruments, it may be added, were all of 
the best construction, ami, with gteat delicacy, coifjoinetl the ut- 
most exactnesH of, grad nation. The iKiruineter was furnished 
!)y Air Adie of Edinburgh, and read off to the thousandth part 
of an iiK’h. » 

But, instead of illustrating the correctness of the coefficients 
I have proposed, by an a])poal to my own observations, it will 
perliaps bt‘ more satisfactory to apply the formula to the ob- 
servations of Sir George Shuckburglt, and General Roy, fur 
the measurement of heights, wliich they had determined geo- 
metrically, with greater precision, it may be presumed, than the 
less perfect instrument I possessed enabled me to attain. At 
any rate, this will remove all grounds for suspecting that any 
perversion of fact's has been made to accommodate the barome- 
trical results to the geontetr^al measurements, I shall , accord- 
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ingly have recourse, iu the first place, for the ilJustratioo of the 
formula, to the observations which Sir Gc(a’ge Shiickburgh 
made, to determine tljo height of Moniit Saleve, as they arb re- 
corded in the G7th volume of the Philosophical Transactions. 
These observiJ^ions, it may Ixi proper to state, were made for 
the express purpt>se of verifying the accumey of Do liUc\s rules 
for measuring heights by the barometer. 

Bur. * Alt. Therm. Dot. Therm. 
ObsetvatJonP at the tower 28.395 72'’. I 7 3/’ 9 

ObaervationiJ at the upper station^ 25,712 78“^ 65-' 

The lieight of the barometer at the upper station was ob- 
served in a tent, in which, it is slated, that a dclaclied thcrmt> 
meter stood at . 

Here no oleinenl is wanting for the determination of the 
height, except tltc humiihty of tlu* almospliere at the time of 
the obstTvations ; and tl)c only way it tan be siippliecb is to 
assume, that the (juantity of moisture existing in tlie air was 
such as it is generally found to be, wlien the almosj)here is in a 
lucau state of humidity. The temperature bc'ing pretty high, 
it may be supposed tliat the point of deposllion was KV beiov/ 
the temperature of the air, or at (>(P.9. This su})posiiion v/ouUl 
give, by Dakoifs Table, the tension of va}Mau\ corrected h>r 
the difference of temperature beivxH'U the point of deposition 
and the temperature of the air, *(>07. The elastic force of the 
atmosplicric vajujur, at the upper station, dotvH-mim‘d in the 
same way, wxudd be 452. The several cocfiicients c6mputcd 
separately, are as follows : 

1. Correction for the temperature of the air. 

1 + .005^086 32“)=^! + -OOaOSG 

- 14 . -002086 X 37.45 1-07811. 

2. CorrecUon for the ditference of temperatures of the mer- 
curial columns, at the two stiitions. 

25-719 (1 + -000103.t'^’")~95-719 (1 +.a 0010 a 
= 2.5.712. (1 4 . -OOOIO;) x — 5-9) =i 25-712 x 09939 -. 25-696. 
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3. Correction for the elongation of the atmospherical column 
by humidity. 

f+f . •'(507 + - 455 ^ 


1 -h 


H~-(yw 


r.H- 


1 -I- 


28-395 + 25-712—. (-GOT + .452) 
1 059 - •/ 


53-04(8 


rl-OlOOfi. 


4. Correction for the pressure of atmospherical vapour. 

1 /* -007 

g j =28-395 — 28-395 — -101 = 28-294 
j =23-r)9G~-‘-^-r:. 25-C9G— 075 = 25 321 
And log- log. 28*29 1 — log. 25 621 rr '043098 

Fathoms. FeeL 

Hence A- 10,00()x 1 07811 xl 01990 x;0 13098 - 2843*4. 

''riiis result exceeils the height, as deduced by 1 rigonomctrical 
ineasuremout, by 12 feel ; but, if the temperature of tlie mer« 
ciuy in the barometer, at the uj)per station, be taken at a mean 
betAveeii the temj^erature of the attached and detaciied thermo- 
m<‘tcrs in the ient (and there seems to be no reason wliy the 
former should bo prefi'rn^d to tlie latter), the corrected altitude 
of tl>e mercurial column, at the uppei* station, would be 25-704, 
and being corrected for the pressure of the vapour, 25*629. 
The calculation Ixang repeated with this result, tlie height would 
be Ibund 2826*8, \vl)ich is about 4i feet less than the geometri- 
cal height, lly tlie mclliod of He Hue, the result is 56 feet less 
than the trutli; but, by the furmulaof Sir George Shuckburgh 
and General Hoy. it exceeds it ))y 13*4 fett, a prbof of the cor- 
rectness of tiuit formula, when tiie air is in a mean state of hu- 
midit}^. 

In another set ol’ o bser vat iont^ which were made by Sir (xeorge 
Shuckburgh, on Mount Saleve, when the wind was SW,, and 
the weather hazy, accompanied with tluinder, the fi>]]o\vjng re- 
sults were obtained ! 

Bar. Att. Therm. Dct- Them 

Lower station, 28.390 71^(5 73^ 

Upper station,! 2.5.702 73 .i 

In this case, the point fiejiosition cannot, on account of the 
humid state of thb atmosphere^ be estimated to be more tlian F 
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below ihe tcmjierature of tlie air. We thus obuiiny* ™ 704 and 
f* zz -528 ; and the .several co-efficients determined, as before, 
arc, in their order, 10,000,- 1 0761 4s 1*02331, and 042980. 
The height, from these ilata, is 2839’8 feet, differing t>n!y 35 
feet from the fol^ner result, aiul feet from the geometrical 
lieight. The height dt'diiced l)y tie Linfs ruic.s is 68 t'ecL in 
defect, being 12 feet less than before, on account of the greater 
dampness of the atmosphere, lly a ciynpcnsation ot‘ errors, the 
height computed by the c^)mnjon fonnulri is 2828 feet, which 
is only feet in defect. 

With regard to the degree of accuracy that v’mu bt* snj)p()S(Ml 
to belong to ihr- geometrical nieasiirenuaits of' Mount Saicne, a'» 
given by Sir (r. Sluickburgl), it may be proj>or to state, fliat all 
the re<]uisite data seem to have been determined s^itll the most 
scrupulous care ; and, though the results do uca accord exactly 
with each other, the height being 2(S28'45 feet, by one series of 
observations, and 2835*07 i’eet by another, it is probabh iliat 
the meati of the two, 2831*3 feet, is within 1 feet of the trutlr 
Of llu'se results, liowever, the latter, having been dccUuA'd in a 
more direct manner, is [lerlsaps more entitled to confidence. 
The error in the data furnidual hy the baromekrs. could not, 
«accordmg to the estimate of Sir G. Shuckburgh, exceed 008 of 
an inch, llajiigh all the errors were on one side*; but, as liiis 
might have produced a difference of upwards of 8 feet in liie 
computed height, it cannot, under all these* circumstances, ))e 
expected that the altitude deduced from the barometrical {obser- 
vations, should coincide witliin less limn 10 *>1* 12 feet of the as- 
signed geometrical height. 

Having th\i.s shewn that the formula, wlien appiie<l to the 
observations of Sir G. Slutekburgh, affords results which agree 
as closely as the nature of the data permits, with the heights 
computed by the geometrical method, I shall now apply it to 
some of the barometrical observations of General Hoy, selecting 
only such examples as are distinguished l)y some peculiarity iti 
the hygrometric cotidition of the atmosphere, or such as afford 
results, when s<.)lvcd by the common formula, that differ consi- 
derably from the true height. « 

The first example I shall take i*, contained in the G7lh vo- 
lume of the Phil Tnms., enlitled, No. IV". Comp%4hUwns 
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Uaromvhur Ohservaiknh's on IfnghU near Kdhihurghf and Is 
intended to ascertain the heiglu ol‘ Arthur Seat above the Pier 
head u<’ I.eiih, the dinenaice of elevation having been found, by 

Alt, Therm. . !)<■!. Thorn). 


levelling, be feet. 

na.r. 


Leiih Pier, - 2ft.rj(J7 5oJ , :A 

Top ol* Artlmv Scat, L*S.7a4 I } 


Here the actual huirii']itv of tlie :iu‘ is bliil uanting; lint it 
IxMiig luentioned that, at \he linni of the- obsoj vation.-,, the wind 
was SW. with ra/m, it cannot hr i*ar frotn tlie truth to suppose 
the {)olnt of deposition to have been B' below the tenijierature* 
of the air, at (lie lowest stafu.’\ and 1 below if, at llie up{ er 
one. We shall thus have / - 'o5}0 andj'^' ~ The seve- 

ral eomvtv'd coeflicients are ^ts subjoine<l : 

1. Ciirreciion for tile lesnperalure fif tiie an*. 

1 -f •()(>r'()8f> — 32 ^ ~ 1 -j- oo^oso x t,. i-<»22}., 

2 . ('oirocTiou to rediiee tiie two niereurial eolinnns to the saino 
tenijHaature. 

!.fS- 70 1 { I -i- 0001 ()B.i>irf“oT] ) 28-70 1 (1 d- •(MX)BG) - \>8 714. 

B. Correction for tlic dilatation of the aerial eohunii by va- 


pfHir. 

. , -Boi , . -75i 

^ 20 50 i d- 2tv714 — ('in)O d '3(T r>7.r>^i7 ^ 

4 Ctvncction lor the pressure of at niosphc i iciil vapi>iu\ 

/, _1 \ j'= 29-507 ~ ^ 25)-3()7 — ■ - 2<}..W2. 


6 

f — 28-714 ~~ ~ - 28-714 


0 (j? 28-1)53. 


20 502 
'}W¥53 


•0120’SO. 


Hence h - 10,000 x 1-01224 x 1 013107 x 01208 ::r 133 88 
fatlioins, r~ 80B-28 feet. This result iliifers imly about B inches 
from the height, as it was determined by levelling, — a coinci- 
dence which is, no doubt, partly accidental, a.s it is considerably 
within the limits of the exactness furnished by the data, vvhich 
would admit a deviation of at least 5 feet, w hen all the observa- 
tions are taken tvilli the utmost can'. 
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'^rhe next example I shall is one in wliich General 

Hoy’s nielhtxl errs iiIkhU Ur in defect; its olyocl being to do- 
terniine tlie height of the Peaw ol‘ Snowdon, above Caernarvon 
Quay. The <lifference of elevation was useertaiuedj by a care- 
ful trigonouietricKJ inea.^aronnait. to be 3555.4 feet. 

At the time when the observations wereumule, vvhicli was at 
gk o^m \i is slated^ there was The ba- 

rometer aiid thonnomeler> at the two sf^tiuns, then stood as sub- 
joined : 

n.ir. Atl. Therm, Del. Therm. 

Cat‘niar\ou Quay, 29.{)8f 5()A 55{ 

Snowdon Peak, 9().271 43 

As a fog is mentioned to liavo existed above^' at the linu 
the observations were takcau the point of de|)(jsition may be as 
sume<l to have been ty^ below tbe temperature of the air* at du' 
tower station, and jy lielow it, at the upper. Aeeording to this 
siippo.sitioti, wliieJi cannot be far from tlie tnilh, we should tiave 
/'r:;.382, and /‘r-.STl- 'i'he several eoeflieients deternuned, as 
in tile precj'ding examjdcs, and mnltiphed together^ give 35(>0 8 
for the lieight in feel, wlhJi dKlers only 1} feet from tlie true 
height. 

'.rhe only example given, l)y General Hoy, which seems to 
vset idle correcU<»ns for lunnidily at deiianee, the oiu; wliich w^as 
furnished by liis obr'ei’vaiioijs, to delermiue die ivelglil of jMoel 
Falio above Cata-narvon Quay, ddiough tlv' weather,, a.i l]>e 
time the haromelrical observations were taiamy must, front what 
i$ stated, liave Iteen exceedingly damp, t lie result, by the eonu 
mon ibnrmla, ‘contrary to what generally haj)p{ais, greatly ex- 
ceeds the g<*ometviral height ; nor is it possibli* to reconclie them, 
)>y mty supposiiioji tliat c'm be made, respeeting the liygrome- 
trie condition ui ihe atmosjdiore, were it c'ven suptiosed (what 
cannot be admitted) that the air was in a state ol‘ absolute dry- 
ness, o\er IxpJi stations. Wlietlicr litis anomaions result is to be 
ascribed to gone inaccuracy in the geometrical measurements of 
(icjieral Roy, or to an enor in his bnrornetrieal oijservations, 1 
am the less disposed to hazard an f^jnnion, as tht^ trigonometri- 
cal data, which he employed to delermitHi the height, do not af- 
fo)’d sntru:ic;nt check'v to detect enc rs,‘ if tliey existed, dbvo an- 
gles of olevatif)n were", iruh't'd, me;istirt‘d at diffonmt stations; 
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but tlic distance of the points, at which they were taken^ from 
the summit of the mountain, having been determined from the 
same data, they do not furnish the aliiludc, by means of distinct 
and independent measurements. As matters tliese results 

differ from cacli otber by 7 feet; a difference Wfiicli app^irs to 
be too great, when it is state<l 5 tliat the base-line, which formed 
the ground-work of the calculation, was twice measured, and 
thougli 14,07b feet in len|':lh, the two measui\'ments agreed with- 
in less than a fool.- The flieodolito, with which tlic angles were 
taken, is well known to be one of the finest instruments that have, 
at any time, been employed in geodesic* f)peiTition.s. In lliese 
circumstances, tliere seems to be good reason for suspecting, ci- 
ther that the gooinotrical height, which General Hoy a'^signs to 
Mod bhlio, is too small, or that sotno ernw had mingled witli 
his baromctrica! observations. Of the two sup})Osi lions,, the lat- 
ter is the more pr(.)bablc; and yet a tlcvlation of T feet in tlic 
aliilude, would have n'(]uired a difJercnce of about 40" iroin the 
iingl(*s of el(‘valion, as they arc actually given,— an extent r>f er- 
ror, which could not be supposed to ficciux with ilie most care- 
leSwS use of the iiislruineiJl, 

On the whole, it may be iufenvd, IVoui the examples of baru- 
metnea! mcasurcmonl which liave bccti examined, tlivit, though 
the heights of places, deduced by die eommpn fonnula, may de- 
viate considerably from the tnn' iihiiiides, in extreme cases of 
atmospheric diyness or humidity, they approach to them so very 
closely^ in the nu&i hygrometric condiuon of the air, over the 
tompej-at.e zones, that lliey may still be relud u])on, for all the 
onlinary purposes to which baromelrical measiirfanents ;ne ap- 
plied. At the same time, it,a}»pears to be ecpially certain, tltal 
none of die formula*, \A\irU ha\e yei been proj;oscd, nill give 
results at all conformable to thy truth, wlien they are useti for 
the comjmtation (jDieights, cither whlliiu die Tropics, or beyond 
tile Tolar Circles. In the fonner case, they will gi\y the heights 
loo small; while, in the latter, they will be ibund to err equally 
in excess. Mr Playfair, in liis elaborate and elegant paper, On 
the Causes which affect the Accuracy of J^aroiiietrical Measure- 
ments V’ duly aware of the inHueiice which the varying hu^ 

* Transaction? of the Uo^al Sooiel> of KdinburjGjh, vol, i. p, 127- 
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Dudity of the atmosphere exerted, in such cases ; though, it must 
bo admitted, that the method which he proposed to determine 
the extent^ of the effect, was 'too limited to answer the end in 
view, as well asttoo complex to be of any practical use, even if it 
lind po^ssed a greater degree of precision and generality than 
can be claimed for it. 11* the corrections, \Viiich I have suggest- 
ed, shall still be found defective, in the extreme cases, to which 
the common rules ai*e inapplicable, thc^tfailure must be ascribed, 
in part, at least, to tlie difficulty of *tljc sul)joct, — a difficulty 
which neither the analytical resources of a I^a Place, nor the 
refined researches of a Playfair, were able altogether to over- 
come. 


Aut. V. — On the Action of Certain Fluids on Ifjdrhojdtic SnO- 
stances^ of an Animal and Vegetable origin. — lly IIexkv 
Home IJc^\ckaookk, Esq. Surgeon. 

Some yenrs agf', 1 iiad occasion to make numerous experi- 
ments for the pur[)oso of ascerlaining tlie relative powers oi’ h}^- 
drhophic ^ bodies, and llic effects produced on tlicm by the ait- 
lion of van(>us fluirh. In tlie course of this investigation, cer- 
tain facts pro&enlofl themselves, wliich, so far as 1 know, are 
new, and certainly not destitute of interest. It is to one of* 
these facts that 1 mean at ])resent more pailiculariy to advert. 
Ill prosecuting this inquiry, it was considered of importance to 
distinguish bodies not only as lx?ing of mineral, vegetable, or 
animal origin, but also as being natural or nrtifieinl ; that is, 
mvlx as they are found in nature, or modified only by a simply 
mechanical operation, and such a.s have hem formed from na- 
tural substances by some process differing more or less from a 
simply mechanical operation. 

In examining the effects of different liipiids on hydrhophic bo- 
dies of an animal and vegetable origin, I was desirous of* ascer- 
taining not only the quantify of fluids absorbed, and the conse- 
quent increase of volume, but also the decrement of coliesiou 

that resulted* Among other fluids, oils of various kinds at- 
— — ^ — — 

• The teini hydrhophic, is intended to characterize those aoUd bodies which have 
the faculty of absorbing water, whether liquid or in the state of vapour. 
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triJiCted attention, lirst by tbcmsclves, and then in connection 
witlji other fluids. A number of like portions of the fuime sub- 
stance were subjected to experiment ; and, by taking the mean 
result, the cohesive force, &c. were pretty accura^Iy determined. 
The same number of similar portions were tliey subject od to the 
action of various fiidds, and the residting loss of cohesion, in- 
crease of volume, &c. were determined, in each case, after the 
same method. It wUvS fct:|nd that, in certain cases, in tl)osc sub- 
stances which bad been innnersed or soaked in oil, the cohesive 
force was not nearly so much reduced as when other fluids were 
applied to them ; and hence I was led to.tiy the effects of oilier 
fluids on those bodies tliat had been previously well soaked in 
oil. The result of tills experiment was, tliat previous immer- 
sion in oil had hut a vSuiall effect in ])veventing, or, syieaking more 
correctly, in retarding, the absorption of water in the slate of a 
Jujiiid. 

Having procured four highly scnsil^lo hygrometers, two of 
which iverc made of a vegetable, and tlie other two of an ani- 
mal substance, 1 jmni<a\sed the senlieiit pari ol’ one of eacli kind 
in oil. After they had thus been completely saturated, and the 
oil adhering to their sinfiiccs had been gently wiped off, by 
means of a soft hair pencil, it v.'as ob.verved tlnit no degree of 
cxpai'jsion had been produced by llio fluid, as the indices re- 
mained stationary at tlu‘ degree to which they [lointcd, previous 
to the application of the oil. 

four liygfwmieters, that is, two that liad been oiled, and 
two that were free of* that fluid, wcae now placed in a body of 
damp air. Thf; result of this cx]>erimenl, v.hich.has, since that 
time, been often varied and repeated, was, that prcMons Immer- 
sion in oil, so as to render an ojiacjue substance almost [lorfeclly 
transparent, had no effect in preventing, and so little in retard- 
ing, the absorption of atpicous vapour fi’om the atmosjiliei ic air, 
as to lie almost imperceptible. When an cfilcd instrument, and 
one that is free of oil, are removed from very dry air into air 
that h very damp, the motion of the former may be more regu- 
lar and steady than tliatof the latter; but this constitutes all the 
apparent difference. 

This curious result was Certainly not anticipated. It seems, 
however, to warrfint the conclusion, that oils only enter into and 
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fill up the interstitial spaces between the particles or fibres of 
such hydrhophic substances^ without entering into the substance 
of the particles themselves ; and that water, according to circum- 
stances, hot oi^dy enters into the interstices, but also penetrates 
into, or combing.;. with, the substance of tliese particles or fibres, 
and evem at the time when the interstitial spaces are occupied by 
an oily fluid : For the presence of oil does not materially influ- 
ence the absorption of aqueous fluid^ pjjovided the surface of the 
solid body is not so coated with^oii /s that it shall act the part 
of a varnish. 

Wc are thus enabled to explain how it is that the human hair 
becomes so quickly affected by exposure on a damp evening, 
though oil may have been previously ])retty freely applied to it ; 
and how it is that leather, after it has been soaked in oil, freely 
absorbs, and transmits moisture, wdien exposed to its influence ; 
for example, in walking over moist grass. 

Experience had taught, that an occasional sponging of har- 
ness with fresh ’water, had the effect of kee{)ing the leatlier soft 
and jiliaut, without injuring its cohesion, much better than oily 
fluids* When fresh water is aj>pUed to dry lealiur, or when 
the latter is exposed to damp air, its fibres absorb a certain por- 
tion of water, and arc thereby expanded and rendered uKjrc 
pliant and clastic ; and, as tlic fibres are thus brou|jht into closer 
contact, the cohesive force is rather increasetl than diminished, 
provided too much >yater has jiot been rectuved into the inter- 
stitial spaces. When, on the other lianci, oiUis applied to dry 
leather, its pliancy is increased ; but, as this is produced merely 
by the lubricating property of the oil, aiul as the fibres reinairi 
crisp and contracted as before, the colicsive force, if not dimi- 
nished, cannot at least be increased. Tliis, however, I have not 
bad an opportunity of determining with sufficient exactness, by 
experiment. There is an artificial substance, of vegetable ori- 
gin, and of foreign manufacture, known by the name of Papier 
vegetal^ which is exceedingly sensible to variations of atmosphe- 
ric humidity ; and, in this respect, is well fitted for the construc- 
tion of expansion hygronicters. Its texture is very compact ; 
and, though very tlain, its particles or fibres evince a very strong 
cohesive force: It is more transparent Chan oiled paper, and when 
oiled has nearly the translucency of glass. T h^ve often used 
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small slips of this substance in the construction of hygrometers ; 
one of which, after about three years almost constant exposure 
in the open air, in situations where it was protected from rain, 
retained its sensibihty undiminished. A hygronifcter made of 
this stibstance is perhaps more liable to sulfc* from the 

contact of water in the state of a liquid, such as drops of rain, 
than those made of some other substances. Bui, on the other 
hand, it is exceedingly sensible ; requires no particular prepara- 
tion; expands and contra%s with groat unifonnily ; aiid., if 'ac- 
cidentally injured, may be repaired without any very great exer- 
tion of art. 

When rendered transparent, by the application of oil, it is 
equally sensible to the variations of aUnosplujric humidity as be- 
fore that operation ; and, in ibis state, it is less liable to suffer 
injury from drops of rain coming accklontally into ctmlacl with 
it : For, when the inter«itilja1 >spaces are octiqiied by oil, the wa-^ 
ter is prevented from m/iking a lodgment between the iibrcs. 

The construction of the instrument whicli I have found to be 
die most preferable, is tliat of a, pulley, to whicii an index is at- 
tiiched, in the form of an arm or lever ; the scale, forming the 
segment of a circle, being attachcil at one side. To each end of 
the sentient slip is aflixod, by means of thick varnish or sealing- 
wax, short doubled slips of very lliin metal ; one ol‘ vvbicli is 
connected with a slidiiig-pin, wliich moves in the frame, and 
which serves to adjust the index ; the oilier has atlaebod to it a 
fine metallic tbrca^l, wblcli passes roiutd t he pulley', and tvhich it 
moves along with the index, when the sentiinl part contracts. 
When the lattei^ expands, the index descends by, its own gravi- 
ty, and thus the use of a spring or weight is i-cndered unneces- 
sary. This form of the instrument is much more simple and 
easily constructed than when a weight or spring is employed for 
the purpose of giving the index* a circular motion ; and w'hat is 
gained bj'^ the latter mode of construction, in regard to appear- 
ance, &c. is more than counterbalanced by its t oniplexity and 
consequent liability to disarrangement. The expence attending 
the construction of all complicated instruments is a material ob- 
jection. 

When the sqbstancc from wluch the sentient part of this hy- 
grometer is formed has been imbued with •^arnish, its cohesive 
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force is greatly increased, and it is rendered almost perfectly 
transparent. In this state, it forms, fur various purposes, a 
gtx)d and cheap substitute for glass. It is pliant, qxiite imper- 
vious to wateV^and no ordinary wind is capable (>f destroying it. 
In llie constructi^on, for example, of sucli Iiabitations as Fort 
Enterprise, this easily transported subslitutt? for glass might have 
lidded greatly to the comfort of Captain Franklin, and lus party, 
in w^hose wcllfare ail felt and agajn ^‘eel so lively an interest. 
TJio substance in question, when properly varnislied, is abun- 
dantly translucent, Imt it is not }>crfectly lrans})arcnt ; and 
hence dislatit objects cannot be distinctly seen lljrougb it. Tins, 
however, is not always a disadvantage, as when tlie adnsission of 
light, to the exclusion of tlie external air, is the chief or only 
object. 

When onibucd with a sort c»f varni*h, compobcd of boiled 
linseed oil, litharge, and oil of turpentine, it still absorbs the 
humidity of the utmosjjhiav ; but mastic k, end other varulslics, 
conq)letcly exclude water, vhether in tlie state of a liquid or 
vapour. In its original state it far surpasses oiled paper, for 
the j)nr})ose of copying drawings; and as it admits of using the 
black lead pencil, &c. ecjiudly well after as before it has been 
varnislied, it is admirably tilted for supplying the place of tlie 
ground glass of tlie (arn 'ni obsenra^ and for other purposes in 
the nils ; more especially, if, previously to the application of a 
colourless varnish, it has been bubjecled to the uperaiion ol tlie 
Ixjokbjnderis hammer. When a steel jioint ^is used as 9 pencil 
in copying drawings, llie died produced is that of figiircs groumi 
on glass. 

l)UNCA>f ST11EJ2T, 1 

Drummond Pi.ack, > 

Emyatiuoa. I 


Aut. VI.— rOn Steam- Boats. Ey Thomas Tjiedgulu, Fs([. 
Civil Engineer, and Honorary Member of the Institution of 
Civil Engineers of L^'niddn, &c. 

rp. ... c 

JL HE application of the Steam-engine to propel vessels at sea, 

is one among the many great improwments wRich cliaracterise 

the age, and invites us to look forward to a facility of intercourse 
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with other nations, wliich must be highly coiKJucive to our 
prosperity. While we were obliged to (lc[)ciid upon the natu- 
ral powers ol‘ the winds and tides, die uncertainty and hasiard of 
life and })roperty acted as a bar to commercial eiyerj)risc. It is 
true it did not put a stop to it, but it rendered^ the risk of safe 
conveyance great, iVnd iherefore expensive, and the time of 
transit long and tedious. 

The superior advanta^r. of a moving power within the ves- 
sel, and completely underi tlm contr?)! of its attendants, is too 
apparent to be insisted upon. For a jjower of this kind can be 
increased and diminished at j.leasure, or-tolally removed, if oc- 
casion requires. It ewen can l)e directed in pj>{)osinon to wind and 
tide, — affording a means of retreating from i\w danger of tlie 
confjiciing elements, when tlieir united pcjwcjs oppose all aj)- 
j)roach to tlie idace of safety ; anil in affording a more certain 
and secure mode rj>f conveyance', a new Impulse has bet'n given to 
study tlie laws of motion in fluids, andi tlu; iheorelic al principles 
of naval architect u re. 

It has been sa’ul, tliat, in these department^ of science, the 
British are less advanced than otln'r nations, and tlicre b, per- 
haj)s, some truth in tlie rt'mark ; for the opeiMtlons of art have 
li'uherfo bemi but sJigbdy directed liy science in this (xmntry. 
The Import anco of a knowledge of science is only beginning to 
be felt ; and, in a shovi tinu\ wa* hope It will be acted on with 
more success than it Iins been in any other place, or in any other 
a<^o, •ftisniuclf to be wislied, that some able writer would 

r> 

mould the elements of pure science into a form fitted for the use 
of practical mc^n, and icach tire truths of physicnl science in the 
plainest and most simple manner. — not in the connected trains of 
systems, but in tlu* most detached and iudcncndeiU form, recollect- 
ing, tliat it is the object of tlic practical man to acquire the me- 
thods of discovering the laws of nature as they actually operate, 
~lo ascertain their relations, to measure and compute forces, 
motions, and effects in the particular cases which arise in laisi- 
ncs§. Knowledge of*this kind does not require so much previ- 
ous systematic study as may be expected ; indeed, it ivS most ef- 
fectually ciiltivitted, and reiulercd familiar by practice. It can- 
not be pursued with lAlvaniage witiioul consulting nature; 
hcncc it leadvS*to a close observance of nauiral phenomena. 
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iVIan^ Nature’s minister and interpreter, acts and understands 
only so much of the order of nature as he has observed by the 
assistance of experience uikJ reason his labours are confined 
to dircctlng'^and modifying the effects of natural causes. These 
causes are oft^i ^difficult to investigate ; and, therefore, the most 
concise and general modes of reasoning arotlie best fitted for his 
purpose ; by these methods, the pure sciences have been advaie 
ced to high perfection. I allude to ^tVj geometrical and analyti- 
cal methods of reasoning. By signs, fand cliaracters, the alge- 
braist forms a condensed and faitlifiil picture of the state c;f the 
problem; the peculiar merits of this metliod arc eom[)relicnsive- 
ness and generality. The geometer effects his object by the re- 
lation of lines and figures, and appeals to tlie senses for the cer- 
tainty of his conclusions. Each mciltod has its advantages, hut 
a mixUire of the two modes is superior to either ; beiiause the 
general conclusions of the one ujay often be proved to the senses 
by the otl'ior. 

But to return to the object of this paper, it may easily be con- 
ceived, that the motion of stcam-hoats, their I'oi'ms .and propor- 
tions, will afford some fine snlyects lor the applicatioti of science, 
and tend to illustrate the remarks have just ventured, on the 
advantage of the species of’ knowledge, v/hicli is rather founded 
on a just conception of tlie action of nature.] causes, [han on tlie 
systematic doctrine of sehciols. Our object shall be, to find the 
resistance at <lifforcnt velocities in still vsaler, and tin; best velo- 
city for the paddles; the disposition and numb^^rof the paddles; 
the resistance at different \clorities In currents or stre.'uns, and 
the velocity for the paddles in such cases. ♦ 

In still water, it may be assumed, that the resistance of the 
same vessel is sensibly proportional to tlie square of the veloci- 
ty ; the difference from this la\v being too small to prodiice a 
sensible effect within the range io wliicli the velocity is limited 
in practice. Therefore, if a be the force tliat will keep the 
boat in uniform motion at the velocity Uy the force that will keep 
it in motion at tlie velocity v, will be found by this analogy, 

(Z 

: : a : the I'esistancc at the velocity v. 

♦ 

Now, this force acts witli the veiociTy v ; hence, the incchani- 
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cal power required to keep the boat in motion at the vek)city 

n, 

will be - 
a" 

Whence it iq)peiirs, that the mechanical powci^^r the power 
of a steam-eiigine to impel a boat in Mill writer, inuht be a.s the 
cube of its velocity, f. Therefons if an engine f)f twelve horses' 
power will impel a boat at the rate oi‘ sc\ cn miles an hour in 
still wator^ and it be reimireil to know wlial power will nK)ve 
tlie same boat at ten milvs per honv, it will be : lO^ : : 12 : 

IQJ 

: — ; or an engine of thirtydhe horses' po’ver. 


Tills innnenso inerease of powder ro obtain so small an increase 
of velocity, ought to have its infliu^nee in fixing uj)on the speed 
of a boat for a long %oyage, and its pro))urtion>v oiiglit to be 
adapted for that sjieetl, with a proper excess of jiower for emer- 
genclos. A low' vciocity should be clioscri, where goods as well 
as jiassengers arc (o be conveyed. Our e\ani))]t‘ jilaees this iii u 
striking point of view, foe to increase tlu' velocity ol‘ tin* same 
boat Ironi seven to ten miles per liour, requires very ncxiriy three 
time^ the jiower, and, of course, tliiee times the quantity of 
fuel, and throe times the space for stowing it, besides the addk 
liona! space oecapi<d by a larger engine; coiisequentiy, if seven 
iniles per hour will answer the ]nir[>('S(‘s of the trade the vessei 
is to conduct, the acHanlages ot the ic.-ser speed mUvSt be evi- 
dent. 

According to ;l)e prlncifiles we have caleniaud upon, the 
power required to give a boat diHereiit \ I'k'^'Uies in still water will 
be as follows; • 


Miles per Hour, 
a Tiiilt's, 

•t 

5 

6 
7 
H 
9 

10 


Hor^w* Power. 

54 bor'^e'^' power. 

13 

43 

n:) 

102 

14G 

200 


In short voyages, the extra (juautity of cngine-rooin, and ton - 
nage for fuel, is not so ohjectionahlc ; but, in a long voyage, it 
reduces the useful tonnage *to so hniali ii proportion as lo rendcr 
it doubtful whether such vessels wiil answer or not, TIk' cou- 
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sumpton of fuel to produce a given efJecfc, is mucli greater than 
ill engines on land; and, perhaps, inudi In consequence of the 
iinpcrfecti?.^! of the drauglr. of the chinuicv, and the liniiled 
space foi^th&'?^)oiler. The former might be easily remedied by 
an artificial blast, directed so as to force tile flame to expend its 
heat on the boiler. And, ^rlfilo on this subject, it well deserves 
the attention of those who wish to improve steam^boats, to adojit 
some more t‘fl‘ectiv(3 methods of coyf^^ing tlie heat to its jiroper 
object, and jiarticularly where the cugiiieer and firemen are ex- 
posed to it. 

When tile jiaddles of a sleam-boai are in action, tlicre is a 
point in each paddle, wherein, if ilio wliolc reaction of tlu* fluid 
was concentrated, the efleci would not l)e altered ; this point 
may be called the centre of reaction. Tt lias not been determin- 
ed for the case under consideratimi, but may perhaps form a 
subse([uent objc'ct of vesearch. 

Wo suppose the fluid U) be al rest, and lii(‘ \(‘l(H‘ity of the 
centre of re-action to be V, and the velocity of the boat to be o; 
then V — IS the velocity witii vliich the padilies slrik(‘ the 
Avater. Or, the diflercnce between the velocity of the paddles 
and tile velocity of tlie boat is (‘cjual to (lie velocity with which 
the paddles act on tlu' Avatcr; hence, when these velocities arc 
e<(ual, the paddles liavc no force to impel the boat ; and. if the 
paddles were to move at a slower rate, they would retard it. 
Now, as (\' — 7’) is tliO velocity, the lurce of tlu' reaction will 
be as (V^ — 1 ?)“, for this ([uanlity is propoviloi.vd to llie pressure 
which would jiroduce the velocity V — t . Ihit, during the ac- 
tion oi* the jiaddlc, the w-ater yields willi velixity V — t', and 
since the velocity of llic boat is t’ ; tlie e(fecli\e power is as 
V — v:v: : (V — vY : ■y(V — v). And the eflccl of tiiis 
[Kiwcr in a given lime, is a maximum when rr {\ — r) is a 
maximum, tliat is, when 2 V i v;, or when the velocity of tln.‘ 
centre of reaction of the padiUcs is 1,;^ limes the velocity of the 
boat. 

It is desirable that tiic action of tlie paddles should be as 
c([uable and continuous as possilile, unless they be arranged so 
that the variation of the [lower of the engine ly.ay coincide witli 
the variation in the action of the [latkllos. But, in attempting 
to render the action of the jiaddlcs equable, thi**!!' number ought 
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not to be increased more than can be avoided, because j/ierc is 
not then time for the water to How between them, so asj^ aflbrd 
a proper quantity of reaction, neither do they cleaiymemselves 
so weJl in (uiitting the water. If we suppose 'yir 1., Fig. 2., 
Plate Vll, to be the lino tlic water would assuijio, wlien at rest, 
the most favtmrable ' arrangement, with the smallest imml)er of 
paddles, appears to be to make the paddle A of the wheel A 
just entering, when the ' ceding one B is in a \ertical ])osb 
lion, and tlic one C quitting tlie water. Tliis arrangement al- 
]o^vs time for the water to How between, and ibr it to escape 
from the retiring paddles. If a smaller Jiumbcr be employed, 
there will be a siiort inlerval, during which none' of the paddles 
will be 111 full action. The utmost variation will be bctwi’oii tlio 
positions of the wlieels A and B, Fig. .2., and an intermediate 
(losition is sliewn by the wlieel I Innc not attempted to 

ro})resont the actual state of the surface of the water during tlie 
motion of llu* paddles, ibr, unless it were done with aecuraey 
according to natfire, ii is better undone; but tlio form of the 
surfaee will not materially aHi'cl the couciusions. 

T(j dolennino tlie radius of tlie wheel, or the de})tli <>1* tlu^ 
padcllos, y'hon the miml>er of the j)addles 1., given^ becomes an 
easy problem. >vhee. the j>reeedlng eoudliions are to be adhered 
to. For, pui*A(J (Pig. o.), the radius -r: r, and .r the depth 

A a of the nadrlles ; and n their number. Then rr tlie 

aimle ‘AO 1^ contained between two paddles, and ;• cos. 

()u; the coeint) of the angle, being the de[)th from the centre 
of the wheel to the surface of th<‘ water ; and, 

fH50 

r cos 1 -; r — a", or 

it 

r cos -- a’ “ A u, the <lcpth of tlie paddles. 

r ™ A o, the radius of the w Jieel. 

ouO 

I — cos 

n 

From tliesc er 4 ^uations %ve have the following rules^ viz. To find 
the radius of tlie wheel, w]w*n the number and depth of the pad- 
dles are given. •Divide^ ZGO by the ninjiber of paddles, which 
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\ ^ ^ ^ 
will gk 'C the degrees in the angle contained between the two 

padclles.\ From unity substract the natural cosine of this anglc^ 
and the \;^^th of the paddles tlivided by the remainder will 
give the'i^adfus of the wheel. 

Thus, if the U’linbcr of paddles be 8^ and their depth 1;| feet ; 

then^^ rir45^ and its cosine is ‘7071, therefore — ^7071 

5T2 feet, the radius of the wheel. ^ 

Again, if the number of paddles b/ 7, and their depth 1*5 feet 


as before, then =:z: 51 26' ; and its cosine is ‘6234^ 0 /onse« 

I ^ ^ 




4 feet. 


Botli divisions arc repre.scntcd in Fig. 1., and it may be rc^ 
marked, that, when the dcptli of tlic paddles is fixed u]X)n, the 
greater niimber t)f paddles sliould liave tlie prefei’cnce, because 
the first impression on the Avaler is then less vci*ticaL Tlie dif-^ 
ference is easily seen, by ccmiparing the angles at which the pad- 
dles A and a, Fig. 1. strike the water. It w^ill al-jO be observed, 
that the larger wheel must iiavo less tciuleiicy to throw the wa-* 
ter up behind at C. 

It is obvious, that, by enlarging the wlu'cl, the ohiifpiily of 
the action on entering the water may he reduced, 1ml it also 
may be done by lessening the depth of the [)addles, as will he 
evident from Figs, ^3. «aJid 4., where the angles are the same in 
both ,'vheels ; hence it is useful to be able t(V /ind the , depth, 
and if the number of the paddles and tl)e radius of the wheel 
be given, tlie depth miiy be found by the following rule : 

Multiply the radius of the wheel by the deference between 
unity and the natural cosine of the angle contained between two 
paddles, and the product is the depth required. Suppose the 
radius is to he 4*5 feet, and that there are to be eight paddles, 
then 4*5 (1 — *7071) z= 1-318 feet for the th'pth of the paddles. 

I think eight paddles is as small a number as ought to be 
adopted, and where large wheels can he admitted, nine or ten 
might be used with advantage, but where many paddles are em- 
ployed, tlie wheels must necessarily he of large eliameter, to keep 
tliem narrow. The advantages of wfcecls of' large diameter con- 
sist in the favourable direction they strike thd water, and also 
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quit it *y the paddles are also more distant from one anotlm, and 
while they hiive more rc-action on the water, they splas^t about 
much less ; the weight of the wheel also renders it ^ifore 
live as a regulator of the forces acting upon it. '^n the con- 
trary, there are some strong practicable objecti<jns to very large 
wheels for sea-vessels; they give the foice of the waves a great- 
er liold on the machinery, they are cumbersome and unsiglitly, 
and they raise the point of V: tiou too high above the waterdine; 
so that the choice requires , loth experience and judgment. 

The best position for the paddles appears to be in a plane 
passing through the axis, as represented irr the figures ; if they 
be in a plane which does not coincide with the axis, they must 
either strike more obliquely on the fluid in entering, or lift up a 
considerable <|uantity in (jnitting it. With r(*spcct to the sha}X> 
of the paddle, it is clear that it should be such that the resist- 
ance to its motion sliould be the greatest possible ; and the pres- 
sure behind it the least jiossiblo. These conditions appear to be 
fulfilled in a high degree by the simplest of all forms, the plane 
rectangle; but \vc might learn inucli from a judicions set of ex- 
periments oil this subject. 

As there is some variation in the force of ro-action against the 
paddles, it may in some measure be compensated by making its 
periods coincide with the variation in tlic force of the engine. 
To effect this, the stroke of ilic engine should be made in tlic 
same lime as is occupied by that part of the levolutioii of the 
paddle- wheel, whit?h i.s expressed by a fraction ha\'ing the num- 
ber of paddles for its denominator, and the piston should be at 
the termination its stroke, when one of the jladdlCvS is in a 
vertical position. For, when one of the paddles is in a vertical 
position, as in the wheel A, Fig. 2., the re-actloii is the least, 
and it is greatest when two padjlles arc equally immersed, as in 
the wheel B, at which time the force would be acting at right 
angles to the crank. 

Having shewn the powder that is necessary to keep a boat in 
motion in still water, it will be some advantage to resume the 
inquiry in the case where it moves in a stream or current; and, 
for that purpose, fet v be tlie velocity of the boat, and c the ve- 
locity of the current; a being the resistance, whcni the boat is 
in motion with the velocity w. 
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Th\,n the re^stanee to Jbe overcome to give the hmi the velo- 
city i\ when tbo motion is with the streatOj : : 

a (v - rY 

And, when the boat moves against llie stream^ 


?r : (i) + r)“ * : a : 




w- 


Ilcnce, the power in either rase jj^xpresjsod by 


The upper sign to »be attended to when the motion is with 
the current, and the lower sign when it is against it When 
r, the velocity of* tlie rarrciil, is nothing, the result is the sante 
as before. But the leiristance in still water is not tlie tncrfn 
between the resistances in the direction of the current, and 
against the (Hirrent , eoiisoquentl} , tlie moan rale of a boat, 
which alteriialely goes with and agaiiisi a cuircnl, must be 
less than the moan rate in still water. The mean rjesistaitee 

^ ^ 

ir 


is 


\ wdiile the resi'^tanro in still v^iter is only 


and the difference bet n ecu these is ; a' quantity de- 
pending on tlic velocity of the currenr, and, for any jiarticular 
ease, t^hould be cakiiKtltd fioin the mean motion of the euironl. 

Wlien a boat .id\ances willi a ciiuciU, the velout)/ with which 
the paddles act on the wait r will he ^ 

y ^ ^ and when the boat movis against the current, ii 

will be V c — v; conhujiientlj/, in either direction it js 
V -f c — V ; and the force of re-action (V -f- c — J3ut the 
effective resistance of tlie boat isasV + t — v : v : : (V 4 -r — 

; t; (V i- c — ti) ; and its effect^ in a given time is a maximum 
when (V + c — 71 ) is as a maximum, (hat is, wdien 

V or when V = 1 5 » + <;. Also, 

2 V 

When c = 0 , or the boat moves in still water - 5 - = v, the 

o 

same as before, and the mean between movin'^ against and with 


ihe current is 


2 V 


V also ; therefore, whcre«tbe velocitv cannot 
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be changed to suit the circumstances^ this will be the hdst pro- 
portion for all cases. Where the force of a current isJKmsider- 
able, it would be e^Ctrcmiely desirable to have the of alter- 

ing the velocity of the wheels; and it is not prope^^iiuatdt should 
be done by any change in the velocity of the steam-piston ; be- 
cause, whatever change is made in its velocity, must affect the 
power of the engine. There is no difficulty in adopting such a 
train of mechanism as wmdd produce the alteration of velocity 
required, and yet be as stx^^ng and durable as the ordinary com- 
bination, and not at all expensive, compared with the object to 
be gained by introducing it. It will only be necessary to pro- 
vide for an increase of velocity ; for, when the boat goes with the 
Stream, the rate of the paddles is already too great; whereas, 
when a boat moves against the current, both an Increase of ve- 
locity of the wheel, and an increase of surface of paddle, is neces- 
sary, to maintain the mean rate. 

I will close this })apcr with a view of the velocity a boat may 
be expected to acquire, when the power is the same. Let P be 

the power of the engine, then — P. 

Put the ratio of the velocity of die cuiTcnt to the velocity of 

the boat, as 1 : n ; that is, 1 : w : ; : c — ; ivhcnce we have 

a (1 qz ??,)- 

: - - . P, or 






(1 z!^ 

If tile boat moves in a current of which the velocity is 7i times 
the velocity of tlie boat, then w^e shall have 


Vciocity of Current 
With the stream, 4 miles per hour. 

2-2 . 

1.53 

Still water, - 0*00 — — 

Agaiust the stream, 1-08 

1.38 

1-93 

3.38 

» 3-lT . 


Velocity of Boat. 
8 miles per hour 

6*6 

6.13 


5.00 

4*34 

4.16 

3*85 

3*58 

3*17 


This Table shews, that^a power capable of moving a boat at 
thfe rate of five miles per hour, in still water, will only move it 
, VOL. Xlir. KO. 26. OCTOBEB 1825. s 
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at tho\^*ate of a Utile more than three miles per hour against a 
c;urrenl\j»f the same vcl(Kity as the boat ; and that the speed ot‘ 
the same\pat would be eight miles y>er hour, when moving with 
a current of\vhich tlie velocity is four miles per hour. It shoukl 
be remarked, that these calculations suppose the area of the pad* 
dies, and ihrir \^elocily, to l)e adjusted to die maximum propfW- 
tions in each case; were it otherwise, the velocity with the cur- 
reiji would be increased, and the j^locily against the current 
diminished, ^ 

There still remain several important topics for discussion, 
such as the form of tjie bo«at, to move w’tlh the least rcsistairce, 
the actual resistance dc}>eudiiig on the form and tonnage ol' the 
boat^ and the position of the wheels to produce the best eifecL 


Aut. \W.~Sketch the Gcologjj of' SicUy. liy Chaui.ks 
Dauef.nv, jM. 1), F. R. S. Professor of Cdiemistry in the 
University ot‘ Oxtbrd, Continuerl from p, 11 S. 

TCniS recent breccia is seen to rest upon a formation of quite 
a different nature. The superposition I first observed near they 
road between IMa/zara and Caslelvetrano, where the former 
rock is scon resting on a calcareous marl, dexoiu of shells, but 
replete with selenites. As we proc eed southwards, tlie gradual 
rise of this stratum brings more IVeipiently to victv the subja- 
cent rock, Avdiich at Sciacca is seen at tlie lev^ l of the sea, w’hilst 
the breccia appears on the heights above, where the town itself 
is situate. The same thing occurs at Girgcnti^ where the brec- 
cia contains very line turritelhe, trochi, and lunulites ; and in the 
interior of the country, wlierc all the most elevated spots are 
crowned with a similai loose shelly stratum, partly cak*anx)us, 
partly arenaceous, always resting upon blue clay, and always 
full of petrifactions. 

Thus the heights of Castrogiovanni (according to Ferrar^ 
480 toises, or S880 feet above the sea), whicli ov^look the' 
ley of Enna, so celebrated in the mythology of the ancients, 
the fabled resort of their gods, are composeci of this rock, rest- 
ing upon a white calcareous stratum without shells, alternating 
with beds of iharl, and this upon the blue wbich constitutes 
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the uuJk of the siibjacent rock* Here, in addition to pre- 
ceding genera of ahclls, the sandstone contains specimeiy of the 
conus, biiccinum, trochus, turbo, and rnya. / 

T must own, that some farther cxaininalion may^Oc required 
to establish the identity of the breccia found upon the hills in 
the interior of the island, with tliat on the coa^t between Tre-* 
pani and Seliims; but as 1 have seen the latter resting near 
Mazzara, on a rock decidedly the same Avith that on Avhich the 
former is incumbent, and . ts the cliaracter o( the rock, as well 
as its imbedded fossils, apjrl&ir to coincide, I think myself war- 
ranted, for the present, in setting down the one as a continuation 
of the other. 

Let us now consider the characters of‘ the subjacent stratutn, 
which, in point of extent, is by far the most considerable in Sicily. 
Indeed, it might be sately said, that r.carly half the surface of 
the island is constituted of this and tlie subordinate beds, as it 
extends from llie neighbourhood of Palermo and Termini on 
the liortli, to Terra Niiovo on I lie south, occupies nearly the 
whole of the centn*, and extends on llie cast to the skirts of 
Etna. The predominating rock in this formation is a bluish 
plastic clay, with vvhi(‘h are as?( ciated beds ol’ gypsum, of blue 
limestone, of a dark-brown slaty marl, of a while argillaceous 
limestone frequently alternating with marl, and of a brecciated 
calcareous rock, with oval massi s of a \^ lute compact limestone, 
like that which occurs in the Palermo rock. 

The blue clay rqrdy contains shells, ami tlwe only ones I dis- 
covered in a state snlHciently distinct to be made out, were a 
mytilus and a cajrdium. I never recollect to have, seen it rest- 
ing on any of the othei* beds which I have mentioned as being 
associated with it ; in every insUmce it appeared to be the fun- 
damental rock. 

The b^ds of gypsum Ibuiid jfheumbent ujion it rank among 
the most striking Iditures in the geology of Sicily. They are 
Koniposed sometimes of gypsum, sometimes of entire masses of 
selenite, which exhibit a confused crystallisation. Plates may 
sometimes be detached nearly a loot in length, and .six or eight 
inches in breiulth 

• The arrow -he'Mled variety of rryatals seemed tjic most common. 

sS 
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sulphate of lime occurs also dispersed in crystals through 
a white'clay, and in cavities of the blue day^ accompanied with 
those cry!i<tallisations of sulphate of strontian, and of native sul- 
phur, for wkich Sicily has long been celebrated^ 

It wwild appear that beds of sulphur are found everywhere 
dibsemlnated through the substance of this blue clay formation 
for though Sicily has long su])plicd all Europe w4th t^iat mine- 
rah its stores are as yet very far frogi being exhausted. 

Tlie sulphur occurs cither massivf^ or crystallised in octahe- 
drons, but is always of that bright yellow which Brocchi con- 
siders as proof that the mineral has been sublimed, and never 
of the liver-hue, which belongs to it in some districts. 

The blue clay likewise contains beds of rock-salt, of which 
the most considerable arc at Alimina, NE. of CastrogioA’anni, 
where this substance is found both massive and crystalli^^-ed in 
cubes. The springs that issue from tliis formation have always 
more or less of a brackish taste; and I found, on the application 
of proper tests, that they contained much muiialc of soda, some 
sulphate of magnesia, and sulpliate of soda, Tliese latter salts 
were found also incrusting the sides of ravines, and in other si- 
tuations ex})oscd to the contact of streams of water. The other 
minerals found in this formation are not niimerou‘=i : iron and 
copper-py rites are sometimes met with, and, 1 bellevt*, sulphate 
of baryte?, and alum. In a country, in short, so replete with 
sulphur, all the comblnatums of that iniiiLral, or of the sulphuric 
acid with the different bases, are to be looked for, autl most of 
them accordingly are found. 

It is, indeed, probable, that the formation of these sulphuric 
salts, and the sublimation of the sulphur, arc taking place in 
many parts of this formation even at the present moment, for 
there are abundance of facts which shew, that a cliemical action 
is going on among the inflammiible materials which it contains, 
giving rise to the production of lieat, and to the disengagement 
of elastic viipours ; to phenomena, in short, which present some 
analogy to those of volcanoes, although exhibited on a mugh 
smaller scale. 


• As for instance, in that of Hadehaoy, ne^ Crapina, in Croatia, where the sui- 
phur is met with in balls disseminated through clay, and ^vered with mar), con- 
taining impressions of fishes, the whole resting on the plastic clay. 
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It is not long since the proprietor of land in th^nterior 
congratulated himself on his good fortune, in being to col- 
lect a large supply of sulphur already purified, "'by merely 
placing vessels to receive a stream of that substau&, \vhich was 
constantly issuing from the side of a hill. Tlys was occasioned 
by a bed of sulphur in the interior of the mountain having 
caught fire, and the heat generated by the combustion of one 
portion serving to melt the remainder ; Nature having, in this 
instance, adopted the ^vaveful proccvss enij)loyed from time im- 
memorial by the Sicilians, for getting rid of the intermixed clay, 
which consists simply in collecting the materials in large heaps, 
and setting fire to them on the surface, tlius causing the lique- 
faction of one portion by the combuslitai of another. 

At Macaluba, a hill near (iirgentl, consisting of blue clay, 
there is a continual disengagement ol‘ gas (which I found to 
consist of carbonic acid and carburctud liydiogen) from small 
cavities, shaped like craters, which arc filled with muddy water, 
mixed with petroleum. AVlicn I vi&itcd the ‘^pot the action was 
rather feeble; but tliere are limes when the quantity^ of gas 
emitted is so great, as to thrown up the mud to the height of 
200 feet, so as almost to justify the name of an Air- Volcano, 
which has been a])plie(l to it 

T shall mention only one other proof of tlie same fact, which 
is exhibited near the town of Pciacca, the ancient baths of Seli- 
nus. On the slope of Aloiint Calogero, the ancient Mons Cro- 
nius, M the baik^of the above town, are baths of which tlie tem- 
perature is no less than 120^ of Fahrenheit, and which, fiom 
their sensible qualities, seem to contain sulphate of magnesia 
and sulphuretted hydrogen gas. Like the Ilarrowgate w'aters, 
they arc much used for cutaneous disorders. At a higher level 
we lose the rocks belonging to*lhe blue clay formation, and find 
ourselves upon a white saccharoid limestone, of a compact nature, 
containing kidney-s>baped masses of flint, like thosf seen in the 
c^ialk-strata, which continues to the summit of the mountain. 
The age of this limestone I must leave for other travellers to 
ascertain; for though I should be disposed, from its general 
characters^ to refer it to the same formation as that of Monte 
Giuliano, near Trepani, the presence in it of nummulites 
would lead one to suspect a more recent origin. 
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I alike to it, however, in this place, only on account of the 
vapour \fecl) is continually issuing from the clefts of the moun- 
tain at its .wnmit, as an evidence, in common with the hot snl- 
phurJbaths at its foot, of the chemical acliori going on at present 
among the constituents of fhe blue clay-formation. The dis- 
covery of this \apoui% or ratlier, perliap'^, itf* application to medh 
cifial purposes, is attributed to l)‘edalus, uho is said to have 
hollowed out the cavern in which piftients are exposed to the 
hot exhalations At present, the 0/1*0 <>»’ Djcdalus is super- 
seded by tluit of Saint Calogero, to whona a chapel is (lcdi<;ated 
close to the spot from wlu nee the \ Mpour issues. 

The most soutliorn point at which I recognised the blue clay 
was in fJie neighlxnu’hood nf '^rornnuiova, wlicrc it gives place 
to a shelly limc^Uuu., a!k:n:aung’ witli a calcareous breccia, 
which at the time I \va<^ dispo-*.‘d to identify with the breccia 
seen everywhere associated with the preceding rock. 

At j)resent, among ihe various omissions of which I accuse 
m^^self, but which the seanlhiess of accimimodations, as well as 
the distraction of v.uious objects, someiioKS rendered unavoid- 
able, there is none I regn t more than my not iiaving fully made 
out the relations of (hf' bJi*s' clay formation (o tlie Limestone 
which succeeds it between 1\ rranuova and C!ape^ Fassero. 

I am, upon the wliolo, inclined to view it as resting upon tJie 
latter ; but, on IrK^kirig l.’nrk i(> nov noie:?, J must confess lhai I do 
hot find myself aulhoriM'd to ^lau* thi'n o\\ any certain grounds. 

I may, liowtner, exfiress viitli more confidence, my belief, 
that the blue clay formation is of ve ry recent date, belonging, 
probably, to Ac Tertiary l‘"poch 4 and is nol, as might be sup- 
posedj from the presence of salt and gypsum, related to the new' 
Red or Muriatiferous Sandstone of the nortli of Europe. 

There is nothing in the natiujo of its imbedded minerals to 
contradict such an opinion; for gypsum and selenite, ^^ulphitr 
and sulphaki of Slrotitian, arc tjuite as characteristic oJ‘ the Fari.s 
beds as of the secondary .sandstone ; and common salt is said, by 
Steffens, to accompany tho same rocks at the Segebth-g in Hol- 
stein; and, by Humboldt, in New Andalusia^* 

5 

• $ec Humboldt's Personal Narrative, vol.f,i. p. 26!?, Kn^lish Translation, and 
Steffett^s Geo^h. Aufsatze, p. 142* The description of th <2 muriatiferous clay of 
Kew Andalusia ronesponds exactly with what we know the hkie day of SkUy, 
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i\iy re;it;ons tor a.ssignit)g to it this date are, its co’^ltaining 
beds of bine luneslone with shells, soaio of which (as Tdrritclhe) 
seem to bi';r>pc(ds a tertiary origin; its being accompanied, through* 
oat its \vlit)!e extent, by the recent breccia above noticed ; and 
the pr()l>ab]!'iiy that the a\nber of Sicily has been derived from 
this sLratui — a‘ clfcninstancc directly aliinnod by Ferrara % 
and fuvoiu\d by the situations in M'hkli this mineral is chiefly 
met will); name])', at ihoniouths of rivers whieli have flowed 
through this rock, 

Should jny iulbrence apoea; lutrdJy warranted by the above 
eonsidcralions, it will be boriw r>nt, at h‘cKst, by the fact of the 
identity of this fonnation wiih iJje nen) <if Italy, described by 
Brocohi *p, wliicli that able g^ol(>e5^l sr ins ro Inivcgood grounds 
for rei’ori ing to the same re<‘< lU period, '^i.'he greater part of 
tjie couidry, at llie tool o( tin Appt'umes consists, it would 
appear, i)f a calcareous sandstone, anti of a brown or bluish 
marl- The recent origii. of (lie ialh^r is eviiuu‘d by the trunks 
of tree* buried in it, and lire n:ive«i nearly tVesb, by the leaves 
of veg''tablcs, and sKt ldons of fjslj, m vhich the dried muscu- 
lar pa* 1 ma)^ 1v’ rcc and by the immen%e number of shells 

retiundc*' all lau tiieu' anieua! ^natters and eoiour, and sometimes 
oven these. 

rt eonLal5l^, like tlie blue ch?y e! Sicily^ beds of sulphur, 
which of a Iber colour, .m l vtbieh, according to our au- 

thor, ics** been subiinu'd : ihu- viMug' rise to the production of 
the ycjfuw variety, abo ^eer* in llu* marl of Maly, dlstrit)uted 
through the cavil los of tin* nvh the blue clay of Gir- 

genti, U gives rtse lo dJsenga 5 ;^Mlr'ul^ of ieflanunable gas, as near 
Modena 4 . It contains mineral jetelu amber, suiphate ot lime, 
both massive and crystallised, sulphat • oi strontiae, and sulphate 
of barytes* Common salt aboipid- i:i tiic niar! of Italy, as in that 
of Sicily, which is proved by the --jn'inns, c<>mmon in the 
vicinity of Ccsena, Sicnirj, and \oiu na 

* Vide Ferr-im tranipi Flegrci, p. 

"I- Vide Broi'chi ConcbolDgia Subappcniiia. 

:}: These phenomeia are called Salses, or Air- Voir, aiucs. is iJ that the 

inlJammable gixs of the Pietra IVjala, between Florence and Bologna, may have 
originated from the^sarne stratum, and have found its way tTmaigh clefts in the 
«3dar rocks, to the fifummit of the mountain, whence it escapes ? 
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Thri^escription given by Bfocchi, of* the cal:C[Sreb-^arenaGeou$ 
breccia, Vhich accmnpanics the marl of Italy, cortesforiijs'equal- 
ly witli ivfeat I have obserV,^d, resjiecting that ^ of Sicily, aud 
strengthens the probability that the two formations 4re ideil* 
ticah' 

I have now to describe a series of- rocks; which occupy 
sOdthfeni portion of the island, extending from Gape PassGBo 
(Ibrmerly Cape Paehyntis) to the LaJee Lentini, :wbeiie‘ they are 
ittterruptied by a diluvial tract, tended the Piano di Catania, 
but are seen again northward of that district, near Cataiha^ and 
in a few other places, wliere the rock lias escaped beitig covered 
by the lavavS of Mount Etna. - ' 

I traced these beds uninterruptedly, from TerranuoVii^ to 
Gape Passero, and found them to consist either of a soft Earthy 
looking limestone, generally of' a straw colour, which, in somd 
of its varieties, resembled the beds occurring in the oolite of this 
country, or of a breccia, in which nodules of a more compact 
limestone were imbedded in the earthy looking basis, before de- 
scrilied. 

In the south of the island, near the town of llagusa, this for- 
mation contains beds of limestone of a black colour, owing to 
the presence of bituminous matter witli which it is so strongs 
ly impregnated, that thin pieces of it will burn in a candle, ieav-' 
ing an earthy residuum ; and It is even said, that the inhabitants 
use it as fuel. Near Palagcnia, west of r.entini, is a Jake called 
Lago Naftia, which is constantly giving out pcVroleum ; Jt is si-? 
tuated ill the same fonnation*f*. In many places naturah ca- 
verns are found, in which a largo quantity of nitre is coUeCtedy 
tlie constituents being probablyfurnished, in a great mcasum,;by. 
the dung of the bats, which resort there, in vast numbers. ^ ' ' ' 

It is curious to observe, that the natural caverns atci freqncpt-" 
ly incrusted with stalactite, though the artificial e3jtcayatipjj.3^'» 
found in great numbers on the same spot, the antiquity ,pf which ; 
cannot be qu^tioned, seem altogether free from them :|:v 

• t Una that the Ragusa lin;'* 8 tonc contains near li;pcr centi of hitiittiinoas 
matter, ‘ ' 

^ See Ferrara’^a Famphtet on the I^agd ' 

4: These arUHcial excavations are extremely curious, in ait point of 

vi^W, and do not seem to have been sufficiently noticed^ In iohfie placeflr, as at 
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In the country between Terranuova and Cape Passero, the 
only shells I observed were near the little town of Sdeii, where 
they consisted chiefly of pecteps and ostrese. I have also^ from 
tbk locality^.the jeast of a shell which resembles an area* . 

At Cape Passero, however, the fundamental rock is not of 
llepjtqman, but of Volcanic origin. At the lev'el of the sea, and 
ridng to a considerable height on the cliffy above, is a tuff, the 
bask of:M'hieh is a species of dark indurated clay allied to wacke, 
and tho imbedded portioiK^ are composed partly of compact and 
partly of cellular lava. 

This tvilTy as the aggregate may be cajled, is often amygda- 
loidal, little spherical concretions of calcareous spar, being dis- 
seminated through it, and in these cases I have observed, inter- 
mknd with the Viracke, numerous crystals of a mineral of the 
hornblende family, which I believe to be schlller spar. In other 
ca$esi the calcareous matter has pei el rated uniformly into the 
interstices of the rock, and cemented togellier its parts. 

•'Tins volcanic tuff is covered towards the summit of the cliff 
by a bed of linieslone, vJiieli extends to a little island opposite, 
on which the Castle of Cape I’assero is treeted. The limestone 
is very different in its extcriiid characters from that which I had 
fbUowed from Terranuova. It is of a more crystalline and 
compact structure, bearing a much nearer resemblance to the 
limestones of the older strata, than the })recedlng betls 
^ Its usual colour is white, but it is somelimes veined with blue, 
forming, in appciA’ance at least, a kind of breccia. 

; The . shells it contains are luiuierous, numniulites are Abun- 
dant, as are als^ madreporites and melanites. Hwt the most rc- 

iparkable petrifaction is tlie hippurite, first discovered I believe 

..■.,■■■*..^....■.,,..,■ . .,■ 1 ,* — — — — 

Pg^tajiica*.»od in the valley of Ipsica, the rock is completely honeycombed with 
them ; and it is diflficult to tell, w'heth^r they were designed for sepulchres or ha- 
at ail events, they belong to a people anterior to the period of Greek 
/ The ^neral size of the excavations was about six feet squai-e ; and 
at Pantalica, they, were so xcgut^xly disposed along the abrupt face of the rock, 
that they jrq^xxtblcd the ranges of windows, belonging to the several storeys of a 
long bjtiiiding. 'IJhey e^m to confined to the south of the island, where the 
stone 13 soft, and easily hollowed out. 

• My fd^nd Mr Delabcchc, who is just returned fijom Jamaica, shewed me 
some specimens of tertiary rocks Irom that island, which, in point of compactnes.s, 
quite equal thbse of <fape Passero. 
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by Thom^wij and noticed in an early, volume of the Gedt^ogkul 
Trmtaactimis. The entire mass of the n>ek seems to be charged 
with this shellj which it is difficult, however, to detach. 

The best specimens I succeeded in procuring are already in 
the museum, and may I hope enable Mr Miller to throw some 
light on tlie structure of this rare and curidlis fossil. 

The bed of limestone already noticed is covered by another 
volcanic rock similar to the preceding one, and two or three of 
such alternations occur witliin a few ^niles of the Cape. After 
this a pause seems to have taken place in the volcanic opera- 
tions, for the calcareous rocks continue without interruption for 
a distance of almost tlnrty miles northwards of the Cape, to a line 
nearly parallel with the town of Palazzolo, when indications of 
igneous action appear to recommence. 

The most numerous alternations, however, of these two classtjs 
of deposits occur between the town of Leri tini and the Moun- 
tain of Santa Veniicra, to rvliich, as illustrating the general strpe- 
ture of this district. I shall chiefly confine myself. 

Santa Vennera, the loftiest mountain in tlie south of the Lsland, 
is capped with lava, full of c(?lls, having that oval or elongated 
figure common in rocks fnnn which elastic vapours have been 
disengaged, wliilsL lliey were flowltig in a current. ' 

Cnderneath it is ti bed of compact limestone, lull of minute 
and hardly distinguishable shells. At a still Iowxt level on our 
descent towards Lentini, we meet wltli a second bed of volcanic 
matter, similar to the first, and before we reach the tojyn two 
.other such alternations take place. 

At length,* as wx* descend the last hill, winch brings us 
thither, we find ourselves on a calcareous stratum singularly 
contorted, and dipping in a direction just the reverse of the 
preceding strata, wdiich seem to be inclined towards the south- 
west 

The volcanic nature of the beds which separate the calcare- 
ous deposits m this part of the island,' being unquestionable, it 
becomes an interesting point to ascertain to what cla^s bf forma- 
tions the latter must be referred. 

In this inquiry the order of superposition vflll assist us little, 
for, as the whole of these beds rest, aP5 >ve have sgen, on the vol- 
canic tuft* of Cape I’^asscro, so are they covered, in the rare in- 
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stances in which any other kind of rock is seen above them, by 
the modern lavas of Mount Etna, The character, therefore, of 
the shells ilfey contain, seems the* only method that remains to 
tis for detenniriing the date of the rocks, and h.eiv, fortunatelj^, 
the information afforded, if not absolutely eoruiusive, leads, dt 
least, to a probable conjecture. 

In tlie south of the island, indeed, between Cape Passero and 
Pakzzolo, few fossils occur, and tliese not of a decisive charac- 
ter, unless the rock of Crj^c Passcro itself be considered an ex- 
ception, where, together witli the Ihppurite, a fossil common, 
it would appear, both to the chalk and the first tertiary lime- 
stone huminulites and melanites arc also frequent. 

It is, however, to the country intervening betu een Sortino and 
Lentini, that I would refer for the uiost satisfactory {U’oofs of 
the real age of this formation, as we there see beds abounding 
in shells, which, if not confined to the most recent class of* rocks,, 
seem, nevertheless, in this instance, by their concurrence as well 
as frequency, to indicate llie recent date of the beds which con- 
tain them. Among these, the cerlthiuin, turrltella, v(‘nus, and 
venericardia may be mentioned as frequeni ; and near Lentini, 
dentalia, strombi, poctines, casts of Irochi, and nerilte, also oc- 
cur, , 

I may add, that fossil fish have been found near Syracuse, as 
in the rocks of a similar epoch at Monte Bolca near Vicenza. 

With regard to the volcanic rocks witli which tliese beds are 
assod^^ited, I may observe, that, whilst the cellular and semivi- 
treous aspect of many of them is such as to preclude any class of 
geologists front entertaining doubts with rcspcciT to the manner 
of thdr formation -f ; the characters of other portions present 
strong analogies to rocks of the traj) family, whicli, whatever 

' According to Dr Bone’s arrangement of Fossil Organic Remains, published 
ill the Number of the Edinburgh Philosophical Journal for January and April 
It appearg that the Hipjmritis rotnla and U. elonyttUis of SSlilotthoim belong 
to . thfi duallt ; the //. arcolatuSj H. turbimlatus var* a., and //, remvatu^y to the 
first tertiary or salt-water limestone. 

f At Palagonia, ^est of Lentini, the volcanic rock has a superficial covering of 
obifidian, whtje it has internally a lithoide basaltic aspect, reminding one of the vein 
ill the island of Lamiash, close Ito Arran, the sides of vrhich are of phchgtone, 
whilst tho center is baaalt^ 
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may he their origin, must have a mbcJi older date assigned to 
them. 

In some of the be<ls, foroio^tatice, there is m unifoiicn com- 
pactness, and a lithoide fracture^ whidi scorns tO’ mdktale the 
presence of a certain degree of pressure ; in others we may* ob- 
serve the presence of olivine, either disseminated in miniite x^rys- 
stals through the ma'^s, as in basalt, or assembled hi r^ts. ^ 

The cavities aiv also frequently filled up with f Calcareous 
spar or with zeolitesj just like the amvgdaloids of more mik;ii»nt 
strata; and in some of the beds a tendency to a coiumjlar ar- 
rangement is disccrnilJe. .. 

Tile explanation of these phenomena mu-^t be reserved for an^ 
other occasion ; at j)resont T liave only time to advert to the facts 
themselves. * 

The volcanic roc’ks just considcrt'd, may, in conformity with 
my friend Professor lluckland''s nonienclature, be termed Ante*- 
diluvian % as they have been all subjected to the operation of 
the same general cause to which the formation of the valleys 
must 'be referred. 

It i.s therclbre plain, that no cratens are to be expected to 
exist in iock» so circiunstanccd, although it has been erroneous- 
ly stated that there is one on Monte Vennera, and others on 


' • In adopting this term, I mean to express no opinion with rufepect ttf the 
much-agitated question, as to the identity of tlic pjorticulur^ deluge recorded dn,. the 
Mosaic History, with the cause to which the excavation of. the vallej^ aii^ t|ie 
formation of beds of gravel are to be referred. ' 

That no cause, df combination of causes, now^ in operation, ^ould he adec^uHiO to 
produce, these eifects, and that the best mode of accounting for them is to 
the eruption and subsequent retreat of a vast body of water acting aiuailtanctcf^iy 
over the whole surface of the globe, I am myself fully of opinion;, ,t^ut 
event was the same with that deluge whio?i we see alluded to in Iloly JWrit, la ob- 
viously a distinct question, and one w’hich I forbear entering upon, as it 
rather to the province of Theological than of Scientidc discussioiil ‘ ^ 1 'rnake' tfiese 
remarks, lest I i^nould be accused of adopting a classification founded ofi Jh^^the- 
tical prind^lea, wi^reas the expre^sipn 

is merely meant to imply, that the rocks so named were formed before, or after the 
period at which the valleys were excavated, and may, therefore, 6e tec&v^ by 
everyone who agrees with Professor Buckland so as' td that tfie latter 
were brought about by the simultaneous gp^ation of one general hausc, and 
not by a succession of partial ones. ^ 
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mm& of t|he contigaoa^ hills. The. whole of this clfMss, in short, 
though probably not formed under the pressure of the entire 
ocean, .mUst have been produced,, j)artiaUy at least, underwater, 
and tlxat at a period antecedent to the ejvisting order of things^ 

: This^ indeed appears to 1^ likewise the case with sonje of the 
lavas that ocseur iuHhe neighbourhood of Efea, in the green- 
stone of the.CycIopean Islands, near Catania, which, though now 
severed apart from the mainland, and from each other, once 
constituted a continued stratum, that seems antecedent to the 
mountain, i at the foot of wVich it iwS now placed. 

Amongst tlie other rocks on the samq coast, that of Gastello 
d’Aci would app^r to be submarine, or, at least, of subaqueous 
origin*. Jt consists of a volcanic breccia, the cementing sub- 
stance of a sandy nature ; the nodules a. cellular kind of lava. 
The nodules, however, are not rounded iiiasscs, but result from 
a sort of^ irregular crystallization, most of them possessing a ra- 
diated structure, so that they resemble a chistre of prisms meet- 
big in a common centre. The above stellular arrangement is 
the most common, but in other cases the prisms have more of a 
fan-shaped structure ; aiul, in both instances, the point towards 
which they converge, as well as the interstices between them, 
consist of tuff. 

It seems pi’obable, indeed, from many circumstances, that the 
eruptions of Mount Etna commenced at an era not only an- 
lecedent to the time of Homer, but even perhaps to the com- 
mencement of the present order of thmgs. If the existence of 
pebbles and other rolled masses, establish tlie operation of a de- 
Ipgo, we have, in the gravel at the foot of Etna, abundant evi- 
dence of antediluvian eruptions, for both cellular and compact 
-lavavS are found among these deposits. Nor would it be difficult 
’ to, point blit, on the slope of Etna, especially on its north-east 
sldpV yalleys which, from their size and figure, seem referrible 
tq diluvial action, than to the effect of torrents. 

* ^ Perhaps, the beds of lava at Aci Reale, to wlTich Mr Bry- 
rrfers m his entertaining Travels in Sicily where he 

, « is now thirty feet below ground, and has probably been 

a burial place, there Is a draw-wefl, where there are, several atrata of lavaa, with 
earth to a consitlerablc thickness over the surfuce of each stratum. Eecupero has 
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quotes an observation made him by the Abbe llocupero^ vrhich 
^5eoms to him to impugn the faith of our received chronologies, 
are, in reality, of a date aiue^edent to the last general eruption 
of the waters, for I have perceived nothing atjalogous to these 
beds am^ng the lavas which the mountain sends forth at pre- 
sent, ' *- 

At all events Brydone has Ivcn grossly deceived in imaginuig 
that the seven beds (^f lava seen lying, one above the otlier, near 
this spot, have been ijuccevsively decomposed into vegetable 
mould; the substance wliich really ii/ierveues between the bed^ 
being nothing more tluai a sort oi' Ibrruginous tufl*, just similar 
to what would be produced by a shower of volcanic ashes, such 
as usually precedes or. follows an eru])tiou of lava, mixed up 
with mud, or eauM)iidated by rain. 

Of course, his inlcrence with l•cs})ect to the antiquity of the 
globe falls to the ground, as being founded on the fact of the 
decomposition of so many beds of lava, vvhicli turns out to be 
altogether a mistake. 

With regard to the mc*re modern lavas of Mount Etna, those, 
I mean, of manifestly postdiluvian origin, I liave only to re- 
mark, that they exhibit much less \ariety, both in tlie nature 
of their component parts, and in tliat of their accidental ingre- 
dients, than do those of Vesuvius. ^Vhe older latas belonging 
to this class sometimes possess the characters of porpliyry skte, 
and even of trachyte, iVom wliich there would seem to bo a 

made use of this as an argument to prove the great antiquity of the eruptions of 
this mountain. For if it requires two thousand years, or upwards, to form but a 
scanty soil on the surface of a lava, there must have been more than that space i>f 
time betwixt each of the eruptions which have formed these strata. But what 
shall we say of a pit they sunk near to Jaci, of a great depth. They pierced 
through seven distinct lavas, oi*w. under the other, the surfaces of which vi'cjre pa- 
rallel, and most of them covered with a thick bed of rich earth. Now, says he, 
the eruption which formed the lowest of thc.se lavas, if we may be allowed to roa* 
son from analogy, must have flowed from the mountain at least 14«,000 years dgo. 
Recupero tells ine he is exceedingly cmbarras.sed, by these discoveries, 
the history of tl^e mountain; that Moses hangs like a dettd weight 
and blunts ajl his sscal for inquiry, for he really has not the conscienise to make his 
mountain so young as that Prophet makes the world. The Bishop, w'^ho is stre- 
nuously orthodox,— for it is an excellent Sec,— has already wSrriedJilm to he upon 
his guard, and not pretend to” be a better historiaj^ than Moses; nor to {^resume to 
ur^e any thing that may in the smallcai degree be deemed edhtradJetory to his sa- 
cred authority.’' — Brydo^it^s Tovr through vol i. p. 1 1C 
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graUatioii^ dependent on the relative antiquity of the bcd.% down 
to the lavas of the present jwiod, whielx have the usual cellu- 
lar and vitreous aspect of such profiucts. 

Having made this observation, wliilst in Sicily, I was pleased, 
on my return, to find, on perusing some pa]^ersof the celebrated 
Prussian geologist Von iiucli (in the 'rraii.s.u'tlons of the Ber- 
lin Academy), that a similar oljservation is there recorded, on 
lavati in general, wlncli are conceived by him to owe iheir pecu- 
liar clmraclcrs to an adnnxuiro of inichyte with liuiniferous 
iron^ ^ 

It would be Inconsislenl, liov/cvc'r, with, the limits of this com- 
inunicmion, to pursue lltc subject farther*, as all general infe- 
rences, with ri'gard to this class of substances, would find a more 
natural place in aJi e,v-ay on the Phc^iioujvma of Volcanoes in 
general. 

To conclude, tlicn, it would appear tliat tlie Island of Sicily 
contains rocks of tire priinifive, fraasitiot, secondary and tertiary 
classes. 

The priniilive arc only found ar t!:e north-east conior of the 
island, near ]\lcssina, wljt*re the prevailing rock appears to be 
gneiss. 

The transition constitute a cliain of hills, extending oblicpiely 
from Mt?lazsco‘ on tlm iiortli coast, to ’'I'aornfjini on the west. 
They consist chlefiy of mica-slate and clay-slate, cpiartx-rock, 
grey-wacko, sandstone and limestoite. 

The^ secondary# rocks are found cluefiy m a line parallel with 
the north coast. They consist, Of red saiulslone, with beds 
of sliale, extending from Cape Orlando to Cape Cefalu. 2diy^ 
Of a compact limestone, with beds of chert, jasper and agate, 
whicli coilstitiUes the Madonia Mountains, and extends from 
Cefalu to Palermo, and from thence to Trepani. It, f.'crhaps, 
corresponds with the magnesian limestone of England. Tlip 
tertiary rocks consist eitlier of beds of bine clay and marl, 
containing much gypsum and selenite, sulphur,* siil[>hate of 
strontidti, alum, and common salt. Of a calcareous brec- 

cia, replete with shells of a recent date, which is seen exten- 
sively on tbq wCvS^ni coast, at the level of tlie sea ; and as wo 
trace it south, is found to ^jest on the blue clay ; or, ithly^ Of 
l>eds of shelly limestone, which occu})y *all the south of the 
island, and alternate repeatedly wiili beds of volcanic matter. 
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The volcanic rocks of Sicily are, at least, of two epochs ; 
namely, Antediluvian, which alternate with calcareous rocks, in 
the Val di Noto, in the southern ])art of the island, hthly^ 
Postdiluvian, which comprise the greater part of the lavas that 
have flowed, at different times, from Mount Etna. It is pro- 
bable that this niountain was burning, at a period antecedent to 
the time of Homer ; and there are volcanic rocks at its foot, 
which seem to have been produced anteriorly to the commence- 
ment of the present order of thingb. 

/ 

APPENDIX. 

In order to fulfil my promise of furnishing to otheis the means 
of coiTCcting the errors into which I may have fallen, I subjoin 
the following sketch of the route whicli the geological traveller 
should take, in order to obtain as complete a view as possible, 
in a short lime, of the phybical structure of the island. 


Ibt day. Mossiiia to ]McIay'/o. I’roniontory to be cxanibied. 

2, — 1- To Giojuwu Antbiuitics of 'fyndaris. 

^ Santa A gat a. 

4, . . — Celalu. Cyclopean lanns. 

r,. Termini. Jtaths’. IVfadonia. Mountain.^ near. 

( 5 . Palermo. Recent Rreccia of Bagaria lies on the road. 

1st day. Palermo to Alcamo, 

2, To Trepani. Ti inple of Segeste on tin* road. 

3. JVravsjla. At 'JVepani ]Montc Ciiuliano, formcily Mount Bryx. Abottt 

JVI areata, recent Breccia wtdl been. 

4, Castelvctraiio. Quai ries of C'ampo Uello. 

5. Sciacca. Ituins of Selinus on the way^ Near Sciacca, Mdunt Calo- 

gcro (Baths of Daedalus). ^ ^ 

( 5 . Monte Ailegi’o. Beds of selenite. 

7. Girgenti. Before leaving Monte Allegro visit the sulphur mines of 

Oattolica, 

1‘h‘om Girgenti travellers proecc'd, hi geniTal, along the coast to Alicata 
and Terfarluova. I should recommend the follcAving deviation, in <!sMet 
to obtain a knowledge of tlie structure of the interior of the ibtod* * ; s 

Ist day. Girgenti to Caljtanisetta, by Mat aluba (air Volcano) Aragotta^^ (Sujt 
phur mines), &c. 

2. — 'fo C^trogiovanni, where the salt mines of Alimena are .% 

of ^ ^ ^ 

3. — ~ Oaita^one. Bridge thrown over a chasm. ^ ^ 

4. — T^rranttova. Look for the junction of the blhh^id^ atid tertiaiy 

limestone. 

t 

Having regained the coast at Terraiiuova, proceed 

t 

Ist day. To llaguaa. (Bituminous rock.) * 

2 . — Bachyno, near Cape Passero, seeing on the road, if possible, the Val- 
ley of Ipsica, curious for its artificial caverns* 
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3<3 dayv From Bacliyiio Visit the rocks of Cape Passero, and then proceed to 
Note* .. _ 

4 , Palazzolo. Antiquities of Acra. 

thence the usual route is to Syracuse ; l>ut 1 should recommend the 
' ^ * ftdlowiug deviation, t« order to obtain a full vu*w of the volcanic rocks 
. ufc' th0 Val 4e >Joto. ^ 

To Vizzmi. . 

(jJ piilagonia- liago Kaitia. 

Xiontini^ sleeping at Caj lentini to avoia the exhalations from the lake- 
i Sortino. Grottos of Panteliciu 

9. ' j-i-ll ' Syracuse, 

10. Catania. 

11 . —— Giardini. Kiiins of 'rtiiFi-omcniuni. 

12. — Alessina- 

If it be wished to make the tour of Mount Etna.> the route would be, 

lift tlayi Adenio. 

r™*" Jlandazzo. 
lim — ~ Giardiiii. 

4 + „ Catania. 

With respect to the inns, those at iMessiiia, Paleniio, Catania, ami Syra- 
cuse may be considered pretty good. At Cefalu, 'rerniinl, Girgenti, 
Terranora, Giardini, tolerable. Nearly all the rest exen^ablo, iiifording 
scarcely any thing else than a shelter Irom the olcinents. 


Art. VIII. — Dcscriptum of a SUometei\ or Instrument Jbr 
mcasu7%n^ Gi^ahi. By IIenuv Stu'kfex, Estp Balmader. 
With a Plato. 

T must appear evident to every one, who lias paid any atten- 
tion to the business, that tlie mode adopted by 1 anners and corn 
merchagts, for inartving the quantltie.s of grain which they ]ay up 
ip their granaries, or put on ship-board, is very clumsy, and lia- 
ble to mistakcvS. •The former class of incn, when Ihcy have oc- 
casion to store their granaries, to suit their idea of prices, make 
\i^‘of a stick called a nick-siichf in which they cut a notch 
with a knife, or make a stroke tjilh a piece of dialk' upon the 
wall or fanners, for every hdf boll that is carried up the granary 
stair ; the latter employ pieces of lead, such tis the bobbins, 
which are attached to tlie mats of flax, which .are itnjxjrted from 
Russia, or leaiber, with ahok through them, like, 

perhaps, the coin of this country, in the rude ages. One of 
these, called toMiesf is given by the men who measure the 
corn in the granary, to theiporters who carry it on their back 
in a bag, or to the carters who lake their cart-loads from the 
VOL. XIII. NO. 26. OCTOBER 1825. T 
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granary to the ship, when it is delivered to the person who re- • 
ceives the grain into the ship ; and when the number of tallks, 
which are given out of the ‘granary, corresponds wdth that re- 
ceived on board the ship, the business is considered to be well 
conducted. In these proceedings, however, iiiAvhich expedition 
is often necessary, the nick-stick or chalk may be neglected, or 
a tally dropped on the way, or there may be some collusion be- 
tween the parties ; in which case, no remedy but that of mea- 
suring the grain over again can be ^ad recourse to. To facili- 
tate the marking, and to lessen the probability of* mistakes; I 
have contrived a simple machine, of which the following is a 
sketch, and a description of its mode of acting. 

Let aa (Plate VI- Fig. 1.) be a deep-toolbed wheel, of any 
number of teeth, b a dog-head, and c a spiking, to stiffen the 
hold of the dog-head on the teetli. d is another wheel, but the 
teeth are bevelled, and of less diameter than a. with its dog-head 
and spring /. g is a spike upon the wheel to act upon the 
teeth of the wheel d, when a makes a revolution. In Fig. % h 
is a pointer, attached to the axle of the wheel with its point 
exactly opposite to the spike and upon it is a slider with its 
nut h to fasten it by. The pointer marks the bolls upon the in- 
terior circle /, and the slider indicates the half-bolls upon the 
exterior circle m. n is a single pointer, upon the axle of the 
wheel d, and marks the total bolls upon the circle o. When the 
pointer h is moved by the hand, it proceeds from number 0 to 1, 
and the dog-head b passes over a tootli of the wheel a ;rthe next 
motion of the pointer marks 2 ; that is, two half bolls, or one 
boll, as marl^ecl at the same time, by the pointer upon the in- 
terior circle 1. Thus the pointer marks, till it comes to No. 50, 
when it has made a revolution of the wheel <7, the spike of wdiich 
g then acts upon a tooth of the rvlieel d, and causes the dog-liead 
e to pass over one tooth ; and the single pointer n marks from 0 
to 25, the , number of bolls. Thus, at each revolution of the 
wheel a, the single pointer marks other 25 bolls, till the wheel 
d also makes its revolution, when the number 'marked will bo 
500 bolls. Hence, by increasing the nuriiber of teeth in the 
wheels, the number of bolls will also be increased ; and when the 
machine has to be used at a now litap of cop, the pointers can 
set by the band at No. 0. When the machine is tluis used, 
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ihii farmer or coriMncrchant can, at one glance, sec the quantity 
of grain measured up in his absence ; and if lie is desirous to 
know whether his servants arc woiking industriously, let a welJ- 
soiinding bell (Fig. 1 .) be attached at 5 , and its lianimer r be 
iixed upon the axle of the dog-head then, ^or everv half boll 
marked by the pointer the hammer will give an audible stroke 
upon the bell ; the ringing of which may be licard by the mer-^ 
chant, in his counting-room, if situate near tlie premisses. The 
ringing of the bell will prevent any chance of a mistake lieing 
committed tlirough neglect, as its soiukI will lie distinctly lieard 
above the noise of tlu! fanners, even on a'wcHiden Hoor, 

Such a macliine may be constructed at little expeiur, and it 
may be fitted up in a box, to bo taken wIutl used, or fixed 
against the wall, at a convenient plaeo. The one 1 use, thougli 
made of brass, anci a first attempt, cost only a few shillings, 
'^rhe scale of the above sketch is to fui inch. I am con- 

vinced, if farmers and corn dtxalers would use it, they uould find 
it a very convenient little machine. If so humble an instrumenl 
d(‘serves a fine name, 1 would call it tlie Sitomcler, 


Aut. IX . — iJcsnipiion of a Ilpdromctrograph^ or a Ma- 
chine for Afcmnrin^ and Recording the QnaniityofWaicr^ 
or any other fluid y discharged xcithin a given time from 
Conduit Pipes. Invented by the Chevalier Joskimi dk 
ILvtuEii, of irTuiricli, in the Kingdom of Bavaria. Commu- 
nicated by tlie Inventor *. (Willi a Plate). 

• ► 

rii 

JL HE first idea of tlie llydrometrograph v/as conceived by the 
Chevalier, and communicated by him to various persons in Ba- 
varia, many years since. It arose from tlie generally acknow- 
ledged want of an exact measure, for the (|uantitle 3 of salt water 
delivered and employed in different parts of the extensive Royal 
Salt-works at Reichenhall and Traunstcin, with llie manage- 
ment of wliich he was entrusted, and where the quantities of 
brine could only be computed by the ordinary means, in such 

• The above is from a valuable periodical work. “ Gill’s Technical Reposi- 
lory.’^ * * • ' 
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an imperfect manner, that errors of one-half the quantity passed 
could neither be avoided nor detected. 

The means formerly niadd use of lor this purpose, at the 
Bavarian salt-works, and which arc generally known, consist in 
employing a certain number of gauge-pipes, or orifici*s, placed 
ill a horizontal line, in the sides of an oblong prismatic vessel ; 
and in which, by the opening or shutting more or fewer of those 
orifices, the surface of the water was endeavoured to he con- 
stantly kept at the same level or liei^ht in the vessel, so tliat its 
surface might i‘orm exact tangents to the circles ol‘ the apertures 
througli V hich it issued ; and there is no doubt, that an ajipara- 
tus of this kind, properly adjusted, aud diligently attended to, 
is very useful for ascertaining, at any moment, the rate ai wliich 
the water is delivered ; at least, ctpuilly accurately as the log, 
when thrown overboard a ship, shews the rate at which the 
ship is sailing, at the {hue of the observation. But it is evi- 
dent, that unless the supply <u‘ delivery of the lluid he perfectly 
uniform and constant, wdiich can hardly ever be the case, this 
method is (piite insuflicienl for ascertaining, with any precision, 
the whole (juantity of the fiuid delivered in tlu* course ol‘ a day, 
a w'cek, or a month ; as each apparatus would require the con- 
stant attendance of a person to regulate the level of the water in 
the gauging-vessel, l)y opening or closing the orifices of the 
gauge-pipes, according to the diminution or Increase of the sup- 
ply ; and, at vhe same time, to observe and keep an exact ac- 
count of eacli change or interruption which takes place ; |?nd the 
final result of all this labour, would only be a com{)iicatcd cal- 
culation, liable to many errors, and, of course, rtol to be depeiul- 
ed upon. It was, therefore, a most desirable object, to invent a 
perfectly correct and infallible measurer of the (piantity of fluid 
delivered in any given time, indv>pendent of every incqualily or 
interruption of the supply, which would require no attendance 
whatever, and would record, by its own mechanism, the number 
of cubic feet of fluid delivered, from the commencenient of tlie 
operation, without any other trouble to the observer, than mere- 
ly writing down the numbers indicated by certain indexes upon 
dial plates, in a decade order. * 

An experience of many years lias ^^roved, that this object has 
been obtained in a most successful manner, from the general use 
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f.)f these hydrometrographs hif the Bavarian salt-works ; and to 
the eoiiviction of thousands \of strangers, who liave seen these 
works. 

With respect to the application of it in this country, as it can 
be constructed upon any scale^ either for measuring the largest 
quantities of water or other fluids, or the smallest, so tliere are 
numerous inrtances where such an apparatus inight be highly 
'iscful ; as, for registernig the quantities of water (l(‘hverc(l from 
water-Avorks ; the daily supply of a slream of water, enip!o3^ed 
in actuating a water-wlieel, or in llie irrigation of a piece of 
land ; in measuring anil recording the quantities of wort or beer 
in breweries ; and of braiuU", or oilier valuat)lc liijuors in distil- 
leries, 6cc. even down to pints and cubic iuclies, to tlie greatest 
nicety. Nay, a machine of this kiiub coustructixl upon a small 
scale*, might lie usefully emplojetl in inetco]‘o!og\% as a eon- 
veniont and elegant nieasine of the quanlity of rain fallen 
every week or monll) tlironghout the year. 

Description ofihe Maclunt. 

In l^late V^ll. hgs. 1. and 2., a a are tuo sijiirire vessels, each 
capable of containing more than five cubic feet of Avaler, or 
oilier fluid ; these are pavllv filled and emptied allcrnatciy, in 
tlie following inamuT : i is a moveable trough, mounted ujion 
an axis, into Avhicli the water is reeeived iVom iliy pipe or main 
( in eacli ol' tlie vessels, aa^ i.s a hollow float hf copper, dc/, 
\Ahich •ji:^lng A\ith*tlie >valer, by means of an ael^^istable stud, 
(slunvn sc];aratcly in fig. 3.), sliding upon the stem of the float, 
gives motion to a tumbler /j wdiicb, by means of t^iearni con- 
neiai d Avith a rod //, descending to the trough v, reverses it, 
and causes llic Avatci to iloAv into tlie otlier vessel, at the same 
time o})emng a conical valve /,»it tlie bottom of the full vessel, 
and discharging tlie water llirough it. When botli vessels have 
lieen filled and emptied, a stud upon the upper end of the 
stem of one of the floats, moves a lever it', turnin;;; upon an axis, 
and having a counter weight at its opposite end, and a catch Z, 
near the otlicr end of it, which moves a ratchet-wheel ha- 
ving ten teetli around it ; and whicJi gives motion to a ti*am 
of five pinions, pf six tecith cacl), and four wheels Avitli sixty 
teeth each* On each of the five arbors are indexes, which shew, 



5171 Mr ]Maciaren'‘s Acvoa/nt of the Ancient (!ana! 

upon as many ilial-plates divided /ato ten divi&ionis each, and 
{umibered, any quanlity of Hiiid vinich nuiy !)a\e jms&ed as far 
as JlOOjOOOjOOO cubic feet, without any aLteiidaiice, or the poS* 
sibility of eonunitting an error ; n is a check-spring acting on the 
tecili of the latcbet wheel nc 

n 

The tinnblcr, f consists of a wooden bar, jnounted upon an 
axis in ils centre; it turns up xit each end, and two iron-rods, 
o Oj are passed ihrougli the ends, and secured by ‘icrews and 
lUits: these rods s.erve as guides to conduct a cast-iron hall, y;, 
iVoni one end of the tumbler to the other alternately; and which 
Ix'iil strikes and rests against leatlier pads or cushions, which 
are provided at cacli end oi* the tumbler to receive it. On the 
under side <)f the tiraihler are two Idoeks, r against ^vhich the 
studs c c, on the stems of t!\e iloal, act; and when litlier end of 
the tumbler is rai-.ed lo the position shown by the dotted lines 
-y 6’, the hall suddenly runs chuvn, and, by its monienlum, strikers 
upon ont' oi’ tln> ejjds of ri lever, turning u})on an axis in its 
centre, and bom each end ol‘ which rods descend, to which the 
conical valves are Inmg, and thus suddenly opens one valve and 
shuts the Ollier ; at the same time assuming the posit *u>n shew’n 
at 7’ r. TheiearcUvo cast-iron block r., ?/ //, fixed undonieatli 
the tumbler, to strike upon the ends oi’ the lever, t. Claps 
iuade in the inner edges of the copper-lioats, to permit the rods 
of the valves to pass fVecly by them. l*he wdnde machine is 
surrounded anil inclosed in a [)ri)pc'r manner, and strengthened 
by framing, which need not, however, be" particularly de^ 
scribed here. 


Art, X , — Account of flic Ancient (hmal fruin the Nile to the 
Red Sea, By Cjiarles Ksi). Witli a Map 

and Section. 

On a first view, no scheme would ap[)ear more impracticable, 
than that of cutting a navigable canal through a desert nearly a 
hundred miles in breadth., in which there is not a single bi*ook 
or rivulet, and scarcely even a drop of fresh ^vater to allay the 
thirst of the traveller. Yet it is certain that the project must 
not only have been practicable, but easy, since it was accom- 



275 


frovi the Nik to the Itcd Sea. 

pliijLcd ill cariy times by men.%vho were unprovided with many 
of tliosc resources which me lerii art supplies. In fact, when 
die ground is explored, the sup})osi'd difficulties vanish, and we 
discx>ver tiuit Nature has furnished such singular and unexpect- 
ed facilities fen- establisliing a water-comnuinicalion between the 
two seas, that she hjis left little for man to dt> to complete her 
work. According to the estimate of the French engineers, the 
whole expence of a deep canal, which sliould connect the Arabic 
Gulf with the Nile and the Mediterranean, make Africa an 
island, aiul shorten the voyage from Marseilles to Bombay one 
lialf, w'ould not exceed <i?700,000, a sum^ considerably less than 
has been expended on some single works of the same kind in 
Great Britain. 

As this celebrated ancient work w^‘ls an object ol' commercial 
importance, as well as learned research, a survey of the ground 
was resolved upon sliortly after the French established them- 
selves in Egy})t. It w^as begun in January 1799, and, after va- 
rious interrupiions, linishcil about iIk? end of the same year. 
An abstract o(*th(' survey, accompanic'd by memoirs on the geo- 
graphy of the isthmus, and the ancicnl liistory of the canal, is 
published in the great French w ork, tlie Dci^cripiton de rEgyptc., 
iVoni which the statements and deUails in this paper are taken. 

The direct ‘distance from the north extremity of the Arabic 
Gulf, to the nearc^^t point of the Mediterranean, is about 75 
English miles; and to the site of the ancient Blibastis, on tlie 
.Felusiac branch of the NiK', almost jirecisely jfic same. The 
length of a canal, IVoin sea to sea, following th« most suitable 
ground, would be 99 miles, — and that of the anckait canal, from 
the Arabic Gulf to the Nile, was about 92. SoiSe learned mo- 
derns, perplexed by t lie vague and contradictory* statements of 
the Greek and Boman wriUis respecting thi^ Canal, have called 
in question its existence allogetber, except partially as an aque- 
duct for irrigation. The J^'reiich survey, how'cvcr, luivS not only 
put to rest these doubts, but ascertained tlie preclf;e line which 
it followed. Of 90 miles of inland water-communication of 
which it consisted, it appears that 05 were cut by human la- 
bour; and of tlMJsc 65 about one-half yet exists in a state less 
or more perfect. In many parts it is still so entire, that its di- 
mensions can l)c mea^iured with tolerable accuracy, and little 
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more than deaning out would 
navigable. 

The Isthmus of Suez consjsts^ on the north, of a low-^, barren 
plain, slightly broken by hillocks of drift-sand, and })oo]s of salt 
water. It rises gradually as we proceed southward, till it ter- 
minates in moiintflinous land on the east a^d west sides of that 
arm of the lied Sea called the Gulf of Suez. Tint between these 
ridges of high land, a trough or hollow extends nortliward fron^ 
Suez, which is evidently a conliniiaUon of the cavity occujiied 
by the waters of the Gulf. Its d/^'ection may be distinctly 
traced (see the Map) by a scries of lagoons or pools reaching 
from the Lake Menzalch fo the lied Sea, the soulhino.st of 
which are called the Bitter Lakes. The bottom of this trough 
is every where many feet belosv the liigh water level in the 
Gulf, except for about three miles at its southern^ extremity ; 
and even here the soil is so low, that it would be submerged, 
W'crc the waters of tlic licil Sea to rise three or four feet al)ove 
their usual elevation 

From a point in this princi}>al valky, aboi»t the middle of the 
isthmus, anotlier long valley branches oil* to the west, and ex- 
tends to the low grounds which skirt the Nil(‘. The western 
part is called Wadi (the Arabic word for a valictj) Tomylat, 
and the eastern part Wadi Sababyar. The ambient canal ran 
through this valley, the bottom of which is li!vewi.^e triain feet 
below the high-water level of the Gulf 

By a series levels carefully taken, the surface of the Ara- 
bic Gulf at St' ez at high water ^ was found to be 9,907 nicLres 
(30 1‘cet 6 inches French), or 32 feet 6 inches I'ngTish measure 

above that of /the Mediterranean at Tynch at low arz/tr. Tlic 
i ^ 

mean rise of the tide in the Red Sea at Suez, was found to be 
about 5 feet 6 inches French, and that of the Mediterranean 
about a foot. It i.s evident, therefore, that, were a channel cut 


• The section which accompanies the Map exhibits the levels from Suez to 
Tyneh ; but it is necessary to explain, that it docs not follow the series of lagoons, 
but proceeds through the Bitter Lakes to Moukfar ; and from Moukfar to PeJu- 
SLum, it follows the dotted line on the Map. This was the line surveyed. The 
depth and length of the section Ixiing on very different scales, the declivities ap- 
pear a thousand times steeper than they actually are, and the profile in this respect 
iff not correct. , * 


required to render it agaii; 

t’ 
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// to tiic dcplli of three* or ibf^r feet through the sanely isthmus 
which (hviclcs the gull' from r^hc Hitter Lakes, the waters of the 
lied Sea w{uild How northward into tlie basin of these lakes, 
and then pass on to the Delia, and to the lake Wenzaleli, which 
comniinicatcs with the Mediterranean. They would encounter 
no obstacles in lheiv*course, except from ceriain dikes run across 
the Wadi, to shut out the annual inundation of the Nile. In ex- 
traordinary Hoods, however, the Nile surnioiii*ts these barriers. 
In 1800, it sulmicrged the long valley to the depth of 25 feet in 
^oine plact's, and ))eneirafed to the Sorapeuin. A rise of the 
ground here, most probably artilicial, stopped its progress ; and, 
but for this obstruetion, its waters would !une iilled the basin 
of the Bitter Lakes, and reached to within a few miles of the 
lied Sea It may b(' safely stated, llierefore, that there is not 
a spot 'm the world wliere a water communication oi’ equal ex- 
tent could be m:ide with the same faeility, aiid where liunian 
skill would p)*oduce so great a change wilii so small an effort. 

It will now be understood, tliat the ancient L'gyj>tians might 
have Cxarrti^d tluar canal, either directly from Arsinoc (Suez) to 
l\dusium, or tVom ^Xrsinoe to the Nile, by the Wadi or Long 
Valley. Tliey preferred the latter route, and probalily for two 
reasons: li* (, That it enablei! th.o capital and tlie heart of the 
kingdom co'mmnnlcate with the lied Sea, by the shortest and 
safest route ; !2d. That LVlusium must have beoJi at all times a 
bad port. In truth, llie l^bench i-ngineers corl^diavd tlie line 
by tlie IVadi so •dccidrdiy jjreferable. that ailoptcd it in 
their project J'ov re-es(ad)]idiing tlie canal. \ 

The ancient fanal may be considered as fonn|Sd of four dls- 
tinct secliiais. The first begms about a mile am^ a half nortli 
of Suez, and extends across tlie low sandy isthmus to the Bitter 
Lakes (See tlie Map). Its Jengtli is 21, (Job metres, or B3J 
Lnglisli miles. Over the whole of this space, with a few excep- 
tions, the vestig(*s of the canal can be distinctly traced. The 
remains of ilie walls or banks are from 1 or 2 to *15 or 20 feet 
in licigbt. The space between them is generally about 40 or 
50 yards The ground being kept moist by rain-water, Avbich 

i 

* Where prfecision is not req^nired, 1 substitute yards for metres, and Knglish 

feet f<ir French. The metre is cqifral to lit), 37 Eiiglitih inches, «T,nd the English foot 
IS to the French at» 1 to 1,05077, or a.*? 15 to Id. 
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flows down from tho high lauds o4i the west, supports a consi- 
derable growth of shrubs and horb^age, The soil is chiefly com- 
posed of sand and earth, washed down by the torrents, and the 
surface, both in the canal and elsewhere, bus in many cases re- 
sumed a certain degree cd' consolidation, from calcareous inliitra- 
tions. Pits dug in the canal, to the depth t)f 4 or 5 feet, dis- 
covered layers of gvpsuui, earthy clay, and a moist saiinc sand. 
The vestiges of the canal disappear entirely, at llie point when^ 
it enters the basin of the Hitter Lakes, and where the surface is 
15 feet 3 inches (Pi each) below the Ifjgli-water level at Suez. 

T^hc second section consists of the basin of the bitter laikes, 
27 miles long, i^id IVom 5 to 7 miles broad, runniniy In a nraah- 
west direction. No cutting or embanking would be recpiired 
lieiv, the bottom of the ]>asin being* IVoni 20 to 54 fei't (Prencli) 
below high water at Suez ; and at thi^ depth tlu^ water would 
actually stand in these lakes were a communication <;pened 
with the Gulf. Hence their hotlom is in some parts 24 feet be- 
low tlie Mediterranean (see the section). There is no doubt that 
these lakes are tlic Lacus Jinan ol* Pliny. The basin contiiins 
no water except in some po(4s in the lowest parts. The surface is 
covered by saline incrusmiion^., under wliicli are natural vaults 
or cavities, that sound beneath the feet. The soil below consists 
of earth and saml, or mud ; and generally at the Ui'pth oi‘ 4 or 
6 yaixls water is found, hut loaded with saline matter, and ex- 
cessively bitter. \ At tlie northern extromily of these lakes some 
ruins are founeV which are siijjposcd lo bclofig to a leinple of 
Serapis, and ar/lioiicc called the Scrapcicm. 

The boundaiy of this basin is accurately nuinked on the de- 
clivities by lln/s of gravel, shells, and marine debiis, of the same 
kind, and pi’ccisely at the same level, with those found at the 
high-water mark on the beach of tlie lied Sea. Hence, M. 
Bois Ayme has maintained, in a memoir, tliat the Bitter Lakes 
were, at no very remote period, aii integrant part of the Arabic* 
Gulf. The low bank which now divides the lakes from that sea, 
may have been originally thrown up, he thinks, by a tempest, and 
afterwards raised by drift-sands and soil washed down from the 
lieighls. If the facts be correctly stated, there*can be no doubt 
that the Bitter I.akes liave at one timp formed part of the Gulf; 
but, in this case, tlie Ciulf must have formed one sea with the 
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MeditermneaD ; for there h no natural barrier on the north, be- 
tw^n the Bitter Lakes and the lagoons, which extend to Pe- 
lusiuni. It may be admitted, that tides and winds might effect 
the separation supposed in the course of S(K)() or 3000 years i 
but the progress of scientific research has taugl^t us to refer to 
geological eras, antecedent to the existence of civil societv, many 
changes of this kind, which were once considered as belonging 
to periods witliin the reach of history. 

The third section is ncaily of the same length with the Wadi 
or valley througli wliieh it j^asses, viz. (>2,500 metres, or thirty- 
nine English miles, extending from the • Serapeum to Abaceh. 
This valley is from lialf a mile to two miles in breacUli. Its bot- 
tom is about thirty feet beiow^ the suiTounding desert, and near- 
ly as much below the high-water level of I lie Arabic Gulf. It 
contains about 20,000 acres ol* productive soil, which bears an 
abundant growth of shrubs and copse waxxl. Its breadth has 
onc(j been much greater; for the moveable sands of tlie desert, 
wdiichform lilllocks thirty or forty feet high on its south side, arc 
sw^ept into it by tlie wiml, and are thus continuaiiy encroaching 
on the arable surface. The Wadi is believed, with good reason, 
tobethe I.«and of Goshen., the original settlement ol the Israelites 
in Egypt. Some ruins found at Aboukeshed, are sn])posed to 
mark the site of Hero or HeroopoJes, an ancient tovn of some 
importance, and the Pithom of the Scriptures -fe. To exclude 
the floods of the Nile, this valley is shut by a jransverse dike 
orleve<»' at Abaceh, by another at Ras-el-Wadi, near the middle 
of its length, and by a third elevation, either natiKal or artificial, 
at the ScrapeunI, where it terniinates. The caiLl ruds along 
the north side, where tlie natural surface of the ^^\)und is some 
feet higher than tltc rest of the valley ; so that the water col- 
lected in it can be conveniendy used for irrigation. In the 
westeni half of the valley, the canal is very entire. In its tot- 
tom, at some parts, the Arab cultivators raise com ; at other 
parts, they employ it as a reservoir for raimwater. In the eas- 

• 20,000 arpents. The arpent is four-ht’ths of an English acre, 

-f* The reasons givcp in the French work for fixing Aboukeshed as the site of 
Hero, arc very conclusive. The identity of this, city with the Pithom of the Bible, 
and of the Wadi with^ the Land oi* Goshen, rests on the authority of Josephus and 
the Septuagint, but seems to carry a pretty strong probability with it. 
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t^n half of the valley, beyond Ras-el-Wadi, the accutnulafing 
drift*$ands of the desert have oblitf rated; all traces of the work, 
except at some spots *. In ^this track, it is observed that tlie* 
canal has an extra breadth {sixty or eighty metres), and origk* 
nally, it may be presumed, an extra depth, too, to provide 
against the copious deposits of drift-sand. M. Lc Pere, the en- 
gineer, thinks, that a branch of the Nile has, at one lime, flowed^ 
through this valley, which is extremely probable ; for its bot4 
tom, for many miles, is still two or three feet lower than the sur- 
face of the Mediterranean. Tlu? riv/fr, however, must have left 
this chiinnel, at a very remote period ; for tlie Pelusiac branch, 
which was recognised as the eastmost, by the most ancient Greek 
writers, has been distinctly traced twenty or thirty miles to the 
north ward. 

The fourth section of the canal reached from the entrance of 
the valley at Abaceh to Bubastis, oii the Pelusiac branch. Ita 
length is computed to be 19,486 metres, or twelve miles. The 
country lierc being covered by the annual floods, is all under 
cultivation, and it is' traversed by several aqueducts, now used 
solely for irrigation, but sonic of which arc believed tobetlie re- 
mains of the ancient navigable canal. The details of the survey 
of this section are not given in the French report. - 

The Frencli memoirs, bulky as they are, have not thrown all 
the light on the pmstr action of this canal, which could be desired. 
I shall, howeven, give as distinct an account of the w^ork as their 
widely scatteredldetails will supply, premising h few indis>pensa- 
ble facts respe/ting the levels. Taking the low^- water level of 
the Mediterraipan as a basis, (in which the rise dhd fall scarcely 
exceeds a footjf', we find the elevation of various points td be ak 

follows : \ ' 

the MMterrarwan 

' * in French feet. 

High water at - - - - 304 •' 

Low water, - * - • ‘ , 

, Meaiv^* . , . . 

Extr^e height of jthe at in ordinary , 39J 

Lowest point of depression at ditto, - - . ' W 

Mean, - - - - - 

Hence it appears, that the Nile, at Cairo, durilig the height 

The double line in the map, marks the vestiges of the canal. The sinjgte line 
merely indicates its position. 
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of the inundation, is 9 feet above the high-water, and 14 above 
the low- water level at Suez ; jind, farther, tliat the mean height 
of the river corresponds very acc%:rately with that of the tide. 
The actual height of the high and the low Nile at llubastis, 
where the ancient canal commenced, seems not to have been ob- 
served ; but assuming that the surface of the river declines uni- 
formly, the height of the low Nile tlh're has been estimated by 
the French engineers at 10 feet ; the increase during the inun- 
dation at 18 feet; and the extreme lieight, of course, at 28 feet, 
above the Mediterranean. * 

As the modern artifice of lochs was unknown to the ancients, 
their canals were necessarily upon one level, and could communi- 
cate wdlh the sea only when the tide liad the same, or nearly the 
same, elevation as the water in tlic canal. Besides, to carry the 
water of the Nile to Suez (90 miles) in sufficient quantity, to sup- 
ply the waste occasioned by evaporation and infiltration, a fall 
of one or two feet would be requisite. Now, the greatest heiglit 
of the Nile at Bubaslis, being 28 feet above the Mediterranean, 
or 3 feet above low tide at Suez, a canal carried from the one 
place to tile other, though filled at the extreme rise of the inun- 
dation, would scarcely have a greater height tlian w^as necessary 
to keep it on a level with the low tide in the lied Sea, But the 
Nile retains this extreme height at Bubastis, only for a few 
weeks ; and hence the probability is, that the passage from sea 
to sea, by the Nile, could only be o})cn for a ccjWespondlng pe- 
riod. ,Thc French engineers think, that, wlpn the Pclusiac 
branch of the Nile ivas open, the whaler might s*^nd 2 or 3 feet 
higher at Bubilstis than at present, and that aie canal might 
then afford, at the utmost, two months"' navlgatioi^ The known 
tendency of rivers, In alluvial districts, to raise fheir lieds, ra- 
ther warrant an opposite opiiij^m ; but the subject would not re- 
pay the labour of discussion. On any hypothesis, it is evident 
that the transit from the river to the Red Sea, must have been 
limited to a very short period of the year. The canal, however, 
if cut deep, might continue navigable for boats' four or five 
months instead of one ; but these Ixiats being unable to enter 
the Gulf, must liave had their cargoes Iransliipped at Arsinoe. 
Hence the canal^must ha^e been used almost solely for internal 
traffic, and that only for four or five months in the year. The 
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Arsmofe mii^t have beew merely an entrepot. ^iMie engi- 
neers, in fact, observed that ihj^ cat)al, in its latefet Mate, as 
sjiewn by its remains, was •separated from the Sea by a solid 
dike, without any gate; and they inferred, from certain traces 
yet viable, that sliips came hitlier to procure from it a supply of 
fresh water. When we consider, then, tlic limited navigation 
afforded by this canal, tlie cxpcnce of cleaning and supporting 
it, and that perhaps of protecting it against the destructive ef- 
forts of the Arabs, whose incursions it prevented, and whose 
trade, as carriers, it supplanted, we need not be surprised that 
it always disappointed its projectors, and wtis suffered to fall to 
decay. For nearly 500 years under the Ptolemies, and the 
Homan Emperors, it is certain that the route by Berenice and 
(Joptos, 400 Wiiles farther south, was the great thoroughfare of 
eastern commerce. Berenice, it is pmbable, w^as a better port 
than Arsinoe ; and ships, by stopping at the former, saved 400 
miles of navigation, in the upper part of the Gulf, the slioals and 
reefs of which were f)robably much dreaded by ancient mari- 
nci’s. 

It is scarcely necessary to state, that the plan of bringing a 
namgable stream of salt r^’ato’from tlie Red Sea to tbe Nile, must 
have been at all times exposed to one insuperable^ objection. ' In 
the Delta the Inhalntants have no other water, cither for irriga- 
tion or domestic use, but that of the river, which would have 
been rendered ^otally unfit for both pur|x>ses by an admixture 
with the brine i)f the ocean. A modification of this plan, how- 
ever, might b</ and probably was, adopted at some period in the 
history of th^ canal. A navigable current of salt water ^jould 
httvc been earned through the desert to Pelusium, and thrown 
into the bay, without touching the Nile, It would, of course, 
have a fall of 26 fct:t from the low-water level at Arsinoe. 
Now, by giving the bed of the canal, from the lied Sea to the 
Bitter liakes^ a descent a little greater than 3 inches in the hiifd 
and, by discharging the surplus waters of the^ lakes iiito the de- 
sert by V regulating sluice, placed at the levee, or niound, 

^ The fall in the rivesr from Cairo to the sea, at the height ot\ the floods when 
the navigation is most active, was found to be about ,0 inches per league of 2.8 
mfk8. ' ‘ 




Jrom the Nik to the Red Sea* 983 

which aUcrwects the valley near l^haiibastumy the water iti the 
Bitter Lakes could be kept any level from 2 or S feet above 
low water in the gulf, to 4 feet imd^r it. If, then, the fresh wa- 
ter cut from the Nile was made to terminate at the north end of 
llie Hitter Lakes (the Serapeum) instead of Arsinoe, a very Ob- 
vious advantage would be gained. Assuming that the water of 
the Nile, when it reached Arsinoe, at the extreme height of the 
inundation, was 2 feet above the low-tide level, it is plain that 
the communication with the sea could bo kept open only during 
the time the Nile rose aud^ell through these 2 feet ; that is, pro- 
bably six weeks .But as the level of* the lakes, by means of 
the ' regulating sluice, would be fixed at any point, from 2 or 3 
feet above, to 4 feet under, the low* tide ; tliat is, from the ex- 
treme height of the Nile to a point (> or 7 feet below it, it is plain, 
that, if the fresh-water atnal terminated in the lakes, the communi- 
cation with tlie sea could be kept open ftnir months instead of six 
weeks. The marme current could occasion no serious difficulty. 
It would be merely a salt river like tiie Jlellespout, in which 
ships could sail as easily as in the fresh-w'ater current of the 
Nile. This hypothesis is submitted without any intention of 
denying that the fresh water \vas carried at one period to Ar- 
sinoe, as thc^ French engineers suppose. That the plan hero 
skelclied was adopted at another period, is not improbable. That 
it would suggest itself seems scarcely disputable ; and it is cer- 
tain, that there is nothing in it either inconsistent with existing 
appearances, or ' beyond the reach of the mechanical resources 
which the ancients possessed. ^ 

The general* features of this inland navigation will now be to- 
lerably understood. It cx)nsistcd, according to Ihe French en- 
gineers, of a canal extending upon one level, from Bubastis to 
Arsinoe,, {uid carrying the waters of the Nile to the Red Sea. Its 
bi'eadth between the Bitter Lakes and the Gulf, appears, from the 
remains, tq have been about 36 or 40 metres (115 to 180 Eng- 
lish feet) at the, water line. At the other end, wbj^^re it received 
a greater depth of water, it was probably a half wider ; and, to- 
wards the middle, from Ras-el-Wadi to the Serapeum, Svherc 

• The extreme rise aild fhUvef the Nile at Bubastis is T8 feet. It is net iiuite 
equable ; but where precision is not required, the change may be assumed at 3 feet 
per month. 
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the walls were ef less stiable and the drift sands 

constantly 611itig up its bed, the^ arc vestiges which indicate 
that its breadth was from (K) to 80 inetres, (190 to S!60 feet)i' 
OC thedej^b, the engineers do not speak wry decisively* 
tween the gulf and the Bitter Lakes the walls were found 
ing down 4 or 5, and in some cases 7 or 8 yards (metres) ;^iiut 
this included the ihwJcncss 6f the earth accumulated on ther* 
banks from repeated cleanings. The probability is, that the 
treme depth of this part, when the canal was full, was from 12’' 
to 15 feet, that the wall rose 2 or' 3 feet higher, and that thCr 
water line, at the height of the inundation, was al>out 07 or Sife 
feet above the Mediterranean, or from '2 to 3 feet elx>ve low 
ter at Arsinoe. The communication with the sea at this pan 
might continue open six weeks, or, at most, two months; but 
boats might perhaps navigate the canal for five or six months iti 
the year. ' ? 

We may now coni)>are the results which the tVonch survey ' 
afibrdt^, with the statements left us by ancient writers respecting* 
the canal, first premising a few words as to its history. ' ' 

Since the Hoods of the Nile, when not stopped by artificial 
barriers, must have flowed through the ‘Wadi to thte Bitter 
Lakes, and reached to a point witlnn 2 or 3 miles of the Gttlf, 
the practicability of forming a canal must have s'tiggeslexi itself 
at a very early period: The sandy isthiims nonh of Sue??, 
which is but a yard above high-water level at present, has un- 
doubtedly been raised a little, by deposits of' soil and ^jind, Ifif 
the course of 3.000 years. It is therefore probable; that in those 
remote ages; when the canal was first thought of, a trench or 
furrow 1 or 2Tcet deep, and 2 or 8 miles long, would be suffi- 
ciettl to unite^the w’^aters of the Nile and the Rod Sea, and to"' 
affi^rd the ancients r practical c^pmonstriitiori of the respeetiVo ’ 
leviife ^ the Delta and the Gulf. Aristotle, Pliny and Stfa!>6,' 
ascribe the plan of cutting the canal to Sesostris. The two for-? ' 

was abahdemed, iii iion^q[uanccf Of tbd witterk^of 

of IC^t. "StraWo meh 

tions^thrs o|)inS6n, but treats k as unfounded.’ Iferodotus 
thje design was first undertaken by Necos, the of Pkammiti-" 
cq$^(ab^t;600 years befOlts* Christ); 3 nd wak prosecuted to iis 
coihpi^ion by Dariiis (Hystaspes) ; that the canal Was filled by 
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. the water of die Nile, wbieh it joined a little above Bubastis, 
and that it^terininated in the Arabic Gulf, near the city of Pa- 
tuiBoSj. 158.) . Diodorus t informs us, that the work 

wa^ begun by Necos, carried on- by Darius, but afterwards 
abaudohed^ in consequence of the danger of Egypt being inun- 
dat<Ki by the Red . Sea; that it was complet<?fl by Ptolemy the 
Second (Philadelpbus), that it extended from the Gulf to the 
Bay of Pelnsium, and that it had sluices, or gates, ingeniously 
constructed, wliich were opened to afford ships a passage, and 
quickly shut again, (Lih. i. § 1.) According to Strabo^ certain 
lakes above Pelusiiun in the desert were connected with, the lied 
Sa$t,at, A>'sinoe by one canal, and with the Delta by another. 
The waters of these lakes, .which were originally bitter, had 
lieen sweetened by the introduction of those of tlie Nile. The 
canal was completed by Ptolemy, who constructed a Euripus 
(a single, or perhaps a double gate), which affonled an easy 
passage from the sea to the canal, and from the canal to the sea, 
(Lik* 17.), Pliny statews, that the canal reached only from the 
Nile to the Bitter Lakes, and was 37,500 paces, or 34 English 
niUei^, in length ; its extension to the Bed Sea having been found 
to threaten inundation to Egypt, the soil of which was 3 cubits 
low'll* than the w^aters of that sea, (Lib. xvi. c, 29.). These state- 
ments, which are apparently coittradictory, may be reconciled 
with one another, by supposing, that the canal had been repeat- 
edly opened from the Delta to the Gulf ; but the communication 
with the^ sea al Arsinoe M'ing difficult, and only available for 
ships during a very limited period, this southern section of the 
canal bad been «often closed up again and abandoned. The 
otber section, iucludihg the Wadi and the Bitter Lakes, would 
be fierviceable for a much longer periods and might .be kept 
mqre.genemlly open. The difference of level betw een the riv<*r 
and, Guff was obviously well -understood; and the waters of the 
latter^ ff admitted in su0icient quantity, would really submerge 
the Del^-a%,.Dipdqrus bdie^^ Inthis^as in va- 

nous, cases,v;v^^^ ^at statements of ancient writer^ 
which .have been^^stUy rejected as fabulous by some moderns) 
are rigidly correejU ' . : . 

The accounts which the ancipnts have left us as to the dimen- 
sions qf the canal are not very wide of the results deduced from 
VOL. XIII. NO. 26. OCTOBER 1825. tJ 
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its existing vestiges* Herodotus says it required four days Soar, a . 
vessel to sail through it^ The actual length being about 98 miles, 
this supposes a day'^s sail to, be about 23 lUiles, which is • very 
consistent with modem experience. It may be fairly assumed 
tliat the vessels were towed, except in the Hitter Lakes, where 
sails Were probably employed. Herodotus says the canal was 
broad enough to admit two triremes sailing abreast ; Pliny esti- 
mates its breadth at 100 feet, and Strabo at 100 cubits, or 150 * 
feet. All three may be correct, because the breadth must have 
varied with the nature of the groufiid, and, as the vestiges still 
show, did actually vajry from 100 to 200 feet or upwards. With 
regard to the depth, Strabo says it was sufficient to afford water 
for the myriophoroli or ships of the largest size. Pliny speaks 
more precisely, and mentions SO feet. In fact, as the natural 
bottom of the canal in the Wadi TomyJat would be for many 
miles 2 or 0 feet below the level of the Meiliterranean, and as 
the walls must have been high enough to receive and confine the 
floods of the river, which in this valley are computed to rise to 28 
feet above that level, it is obvious that one portion of the canal 
during the height of the inundation had in all probability the 
full depth which Pliny assigns to it. Between the Bitter Lakes 
and the Gulf the depth would be much less. 

About the year 644 of thcr Christian era, thb eanal v as re- 
established by the Caliph Omar, upon a greatly improved plan. 
Instead of being connected with the Nile at Bubastis, it was 
carried south to Cairo, by a branch called the Canal of the 
Prince of the Faithful,’’ but afterwards the Canal oP Cairo.’" 
(See the Ma]p)* The water being thus taken<from tlie river at 
a point where it had at least six feet of greater elevation than at 
B^astis, tdie navigation would of course be kept open a much 
longer time. It is doubtful, however, whether this branch did 
not exist as far back as the rime of the Ptolemies, at lea^ for 
the purpose of vxigation. Parts of it still remain, and the French 
in their pltin pit>posed to restore it. The navigation from the 
KSe Bed Sea continued open under the Mabomedan 

princes for* more than 120 years* It has now^ remained shut 
above 1000 years, though the project of re-cstaWisbing the canal 
im been repeated]iy entertained by the Turkish j^vernment. 
Had tlie French retained possession of E^ypt, there is little 
doubt that they would have effected what the Turks have never 
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beer, able to accoi^ipUsh. They proposed to reconstruct the ca- 
nal in four sections, forming tl\ree levels, and fqllowiDg exactly 
the ancient line. The Jirst section extends from Bubastis to 
Seneka, or Abaceh, about 12 English miles. Its bottom to be 
on a level with the low-*water of the Nile (about 10 feet above 
the Mediterranean) ;» its depth, to be suflSciftit to receive the 
full rise of the inundation, which is he^e 18 feet ; and its walls, 
to rise 4 feet above the extreme height of the water. The se^ 
cond section^ to be on the same level as the last, to include the 
whole line of the Wadi as^far as the Serapeum, and to receive 
18 feet of inundation. It is, however, to be supplied with wa- 
ter from the Canal of Cairo, and on this account is to be con- 
nected with the first section by a lock. Botli these sections 
would begin to be navigable when the Nile has risen 6 feet, and 
they would continue open Irom August to March, about seven 
or eight months. To continue the navigation longer would be 
useless, as that of the Nile itself is confined nearly to the same 
period. The first section would be cleaned by a current let in 
from the Canal of Cairo, \vhen its bottom was dry in consequence 
of the subsiding of the Nile. The second could be cleaned in 
the same manner, but would need the less cleaning, inasmuch 
as the water it received would have previously deposited its mud 
in the Canal of Cairo. The third section^ consisting of the basin 
of tlie Bitter Lakes, 27 'miles long, would be filled at first from 
the Nile, but would receive supplies from the sea afterwards. 
Its water, kept at the level of the Jow tide at Suez, \\ould be 
two or three feet beloxo that of tlie second section, during the 
height of the imnidation, but from 1 to 0 feet above it at other 
times. It would be connected with the second section by a lock, 
and to prevent the impure waters of the Bitter ^ Lakes from 
being mixed with the Nile water, the basinfuls employed in the 
passing of vessels would be discliarged into the desert by a sluice. 
The Jhurth section^ from the Bitter Lakes to Suez, 13 miles 
knig, would be cut to the depth of ten feet below the loi)% -water 
level oi the Red Sea- It w'ould communicate witli the by 
fme lock, and with the Jakes by another. It would, beindes, 
have flood-gates and sluices for employing the high tide in ex- 
a channel at Its extremity in the Gulf, to the depth of 
or<tbree fathoms at lo\v*watcr. 

^ ^ u 2 
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Though the Frendi engineers eolisidicred the old line td the • 
Delta preferable to that directl;^ across the desert, they were 
still of opinion, that a branch from the Bitter Lakes to Tyneh 
would have several advantages. Being fed entirely by the salt 
waters of the Gulph, it would be independwt of the floods of 
the Nile, and would, of course, be equall/ navigable at all 
jsons*. The chief difficulty arises from the extreme shallowness 
of the sea at Tyneh, and every where on this side of the Nile, 
in consequence of the muddy deposits of the ri^er being all borne 
eastward by a marine current If the vast Basin of the Bitter 
Lakes were prolonged to Ras^UMoyeh, by running a dike a- 
cross the valley, the engineers think that a stream, with a falfof 
25 feet ffom that point, would liave energy enough not only to 
clear the canal of drift-sand.» but to hollow out alid maintain a 
channel in the shallow muddy bottom of the bay, so as to afford 
a reasonable depth of water into the port* 

Vessels, after passing from the Red Sea to Btibaslis by this canal, 
would proceed by the eanal of Moes to the eastern large branch 
of the Nilc^ and reach the Mediterranean by the Boghas of Da.- 
mietta. But the plans of the French engineers embraced an im 
laud conlmunication with the harbour of Alexandria. TfcK 
vessel having arrived at Bubastis, would ascCnd the cau#b^ 
Moes to the great eastern branch of thfe Nile, then, after 
ing that branch fifteen or twenty miles, pass obliquely tMwgii 
the Delta by the Canal of Farounah or Menouf, then sail down 
the Rosetta branch to Ramanieh, and froroiiamanieh pa^s west- 
ward by the Canal of Alexandria to that port. 

The following is‘an abstract of the estimate Of the expence. 
The engineers think, that with 10,000 labourers, the Work might 
be^ompleted'in four years. 

Canal from the ^ile to Suez. 

Digging, banlsiog, transport, impleni^ts, ^ - 7,968,000 

Branch canal from the Bitter Lakes tt> the Mediterranean, . 2,300,000 

Bas^^a, ^6geV, l,S0O,000 f. fbr 

works, ^ ^ ^ < n i * 4. ^900,000 

^ 13,068,000 

Eipences of encampment, transport of provisions during four years, 

|n;|l^of ground, superintendance, 4tc. l,86o,00O 

^ Ti7,«68,0W 


In ]$ngUsh money, L* 601,000 
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Ai^unct WoT^hs. 

CafuU of Cairo, expence of re-ostablishfug, 

Canals Farounak and Chcbyn»cl-Koumt ditto^ 

Worka dn the bed and mouths of the Nile, - . 

CULftai Akxandrta, dicpextce of re-establishing, 

/ 

Total sum required to complete the njangation from Suer to Alexan- 
dria, ...... 


France* 

4,400)000 

900.000 

432.000 
6,80b,<H)0 


30,000,000 


Equal 111 English money to L. 1,200,000 

It is to be observed, that the operations on the canals Cairo, 
Farounali, and Alexandria^ though tending greatly to improve 
the internal navigation of the country^ are not necessary to en- 
able vessels to pass from sea to sea. The eastern branch of the 
Nile admits vessels^ drawing 7 feet water (French measure) at 
present ; and without any other outlay than that of L. 691,000, 
such vessels could pass into the Arabian Gulf. 

With a little cleansing and deepening, which would be easily 
effected, the port of Suez might be rendered capable of accom- 
modating a large number of such vessels as could navigate the 
canal, and even ships of greater burden. There are 8 or 9 feet 
(French) of water at tow tide, within 200 or 300 yards^ of tlie 
quays, and the bottorn consists of a light oozy sand, which 
would readily yield to tlie action of a current from the tide re- 
servoir. The road is three-fourths of a league from the town, 
and affords good anchorage in 6 fadioms, and shelter froni all 
winds, except the southreast, which rarely blow s. The greatest 
disadvantage of 4he town is the want of good fresh water ; ati 
evdi however, which could be remedied to a considerable ex- 
tent, by carefully collecting and storing the water fiffbrded by 
the rains, and the springs in the vicinity. . 

Much has been said of the Sanger of navigating the Red 
Sea. It does indeed abound in coral reefs and sand-batike, 
which must be formidable to such ignorant sailors as*ihe Arabs, 
and might' rendei; it necessary for mote expert mariners, to carry 
little sail occasionally, and to exercise caution. But the wiu^ 
do not blow in such invariable monsoons as has been supposed ; 
and the very fact that the ancient Jews, Tyrians, and JBgyp-.’ 
tians were able to‘ carry on an extensive trade in this sea, is a 
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proof that there are really Qo obstacles to be encountered, which 
modem skill would not easily st^rmotmt. It appears from the 
survey of Admiral Roaly, *who examined this sea with much 
care, in the frigate Venus in 1787, that trading ships navigat- 
ing the Gulf, would not be exposed to any other difficulties than 
such as are common to all narrow seas. **'On doit reSter con- 
vaincu que tons les batimetts de commerce n’y trouveront pas 
des difficult^s dhine autre nature quc eelles ^ui sont communes ' 
h tous les mers ^troites,” p. 107- 
Were European civilisation and a regular government pet- 
minently established in, Egypt, the undertaking would be found 
not only practicable but easy. So great in fact are the facilities 
which the ground presents, that though the canal, taking the 
magnitude* of its section into account, would certainly be the 
largest that exists, the expcnce would be considerably less tliaa 
that of some smaller works of the same kind, executed in western 
Europe. The full depth would be from 16 to 18 feet; the 
length of the bed aitificially formed, including the branch to 
Tyneb, would be about 117 miles ; yet the locks would not ex- 
ceed six or seven in number, and the work could bo completed 
in four years, at the estimated cxpence of L. 691,000. This 
is only about L. 6000 per mile. The smallest .canals executed 
in England, with a depth of 4 feet, and a sectional area fiftec|| 
times less, cost about the same sum per mile ; and the Union 
Canal at Edinburgh, whose depth is 5 feet, cost twice as much. 
The great canal of Languedoc, executed under Louis jhe XIV. 
which is 152 miles long, and 6 feet deep, was finished in 15 
years, at an expence of 13 millions of livrds, (L. 650,008) *. 
At this day, it would probably cost a million and a half Ster- 
ling, though the cubic contents of its bed arc not above a 
fourth of those of the Egyptian canal. It has, however, 100 
locks, and its summit level is 639 feet almvc the sea. The Ca- 
It^onian Canal, exclusive of the locks, is 21 ^ miles long, has 
about 15, but is intended to have 20, feet of depth, and has S2 
locks ; its summit level is 93 feet above the sea ; and it has cost 

very nearly a million Sterling. The cubic contents of its bed, 

« 
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Ji'om the Nik to the Red Sea, g0l 

nott/itbstanding this vast expence, will not exceed a third of 
those of the Egyptian canal^^ 

The canal, according to tfie scale proposed by the French 
engineers, would admit sea-vessels, drawing from 12 to 15 feet 
of water, at the height of the Nile. But were the branch to Tyneh 
to answer the purpose intended, sea-vessels ^ moderate burden 
would be able to pass from the Mediterranean to the Red Sea, 
at all dmes. To Britain, Russia, Germany, and the other 
countries in the north-west of Europe, the route by the Red Sea 
would probably never supeitsedc that by the Cape, for the India 
and China trade generally ; but to the French, Spaniards, 
Italians, Austrians, and Greeks, who have ports in the Medi- 
terranean, it would shorten the communication with Arabia, 
Persia, and India, from a half to two-thirds. The^canal would 
thus afford them vast advantages. There is no doubt, indeed, 
that it w'ould ^ve a powerful impulse to the commerce of all the 
States in the south and south-east of Europe, and greatly in- 
crease the intercourse between Europe and Asia. Though 
goods might continue to be generally carried between Britain 
and India, by the present route, there is little doubt, that dis- 
patches would be always transmitted by the Canal, and that 
ships fitted up expressly for passengers would regularly ply up- 
on the shorter line of communication. Were it found practi- 
cable to employ steam-power, it is probable that the voyage from 
England to Bombay, which at present occupies four months, 
might accomplished by thc^ Canal in six weeks, tlie distance 
being about 7200 miles. 
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Aj^t, XI, — Hisoourse mi tfie Histe^ and Progress qf^GetJogy^ 
delivered by Professor'iAi^^KM^iL^ ai the Magis^ 

tratesand Teachers whkht&kes pfa^os amml^ (U >Gmev(s^ m 
occasion of disiribaiing the Literary Prikcs to the success* 
ful CandidaUsx (Coilirfuded feqm Vok XU- 3^8,) 

iVJtoREiartanaie than Sauasure, in respect to the country sujb^ 
milted to his examination, the illastrious Werner, placed at the 
head of the most celebrated tnixu|.^scliool of Saxony^* in a 
country where, over ap inconsiderable extent, varied with plains 
and mountains, of which none exceeds the lleight of 700 faihome, 
accessible on all sides, whether at their surface or in their interim 
or, perforated and riddled as they are in all directions hy innu- 
merablc subterraneous works, — Werner, rich in the possesbion 
of facts acquired from his predecessors and experienced mind’s, 
saw expanded before him, and, as it were in miniature, the al- 
most complete picture of the dilforcnt fonnations, which, else- 
where, are ordinarily separated by immense extents of land and 
sea, disguised and irregular in their stratification and develop- 
ment. He saw in Saxony these formations present themselves . 
upon a small scale, in a regular succession, arrangt»d according 
to the order oi' their antiquity, from the aummitJs of the chains 
to the bottoms of the valleys. ^ 

No doubt, to a mind less observant than bis, to a mind 
dowed in a less eminent degree with that sagacity which d^^ 
covers and arranges facts according to 1 heir natural relations, Na^ 
tura bad in vain unfolded llio picture of her succo^si ve operations. ' 
Werner possessed in the highest degree the qualities which coU- 
a naturalist; in Mineralogy, he wasnvhal Linnaeus was in 
the other departments of Natural History, He invented a Ian., 
guage for his favouiitte science ; and not only did he augment tlto 
catalogue, previously much restricted, of mineral substances, but* 
he gave to th«if characters a prccii^oii hiihetta unknown, ^he de- 
scribed the rocks, their, varieties of strueture, and their position: 
He chara&tms^, in short|M^ie.diflere1nt iformationsy those tissem- 
blages of strata connected together by a constant association, 
which, to employ for an metant the most expressive language 
of hypothesis, appear to been farmed at <tee and the same 
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period, by similar means, and under similar circumstances. In 
other words, he subdivided the great classes of primitive and se- 
condary rocks, into particular’^ and independent groupSi which 
he classed a<icording to thrir relations of superposition and anti- 
quity* ^ ^ 

The establishment of Formatiom^ is the fertile idea which 
has sprung from the intellect of this illustrious man ; it enlarges 
the point of view, and, at the same time, simplilies the field of 
observation* It was also a happy distinction which he made, 
when he separated from bcfi^h the Prnnitive and Secondary, that 
class of rocks which is intercalated bctw,cen them, and which 
equally participates of the nature of both. This innovation, the 
propriety of which has been often disputed, has, nevertheless, 
been retained even by those very persons who have attacked it ; 
and the division of Transition-rocks has been respected, because 
founded upon the basis of nature. 

In short, Werner may be regarded as the creator of that jior- 
tion of the science which he has named Geognosy, and which 
treats especially of the superposition of mineral masses. To so 
many claims to the gratitude of geologists, Werner has still add- 
ed that of having formed, by his example, a multitude of dis- 
tinguished naturalists, who, having acquired at Frejberg a pas*- 
sion for the study of minerals, have carried with tliem into the 
different countries of Europe, the principles of observation and 
the doctrine of their master. Jameson and Weaver in Great 
Britain, I3‘‘Aabuisson and Brochant in France, Brucchi in Italy, 
Charpentier in Switzerland, and Humboldt and Von Bucb in 
Prussia, have e^^ited a high idea of the school in which they 
have studied. 

Observations, Iiowevcr, had multiplied; andtheir relations to the , 
types of Werner seemed to become always less and less distinct ; 
ins0much, that geologists no longer understood each other The 
labour of reconciling these different opinions was undertaken by 
the celebrated Humboldt, who, originally a pupil Werner, 
had e^ctended his observations not only over the two Americas, 
but also over the greater part of Europe. His work is an incl- 
inable treasure of , accurately observed facts ; it is the most me-^ 

, - .--p.. r - . - - ■ ■. 1 - r ■ - - , 

* Tins misanderstaiding existdl only with ignorant of the facts and 
principles of the Wernerian Geogaosy.^EniT. 
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ihodical coUecthm that ext 3 ts in gec^osy^ and should htf 
foundly studied by those ivho engage m the pursuit of that 
science, « In ii, we find thedypes of Werner rather extended 
than altered- He demoitstrates faowithe simplicity of these types 
is often disguised by the periodical auternation of twd neighbour* 
ing formations, tbward their mutual Bmifs ; how a system of 
strata is often rendered scarcely recognisable by the develop- 
ment of one of its strata, in particular, at the expenee of the 
others ; and, lastly, how certain products mppear,, as by osciUa- 
tion, at certain different epochs of the series. 

Considering the science in this manner under a very elevated 
and very general point of view, he succeeded in ex|^'ming many 
discrepancies, and in dissipating many doubts. Lastly, he ad- 
mits with M- D’Avibuisson, the complements and rectifications 
which experience has shown to be necessary in the geognostical 
system of Werner. It is with a rapid view of these more re* 
cent observations that I shall conclude this sketch. Por this 
purpose, it becomes necessary to fall a little beliind in liie chro- 
nological order. 

This impulse given by the School of Werner gave rise to 
some remarkable discoveries. Without speaking of the labours 
of the distinguished geologist whom Switzerland has lately 
lost, M. Escher de la Luith, or of those of* Von Buch in 
Norway, which shewed, to the great astonishment of the scien- 
tific world, a granite covering rocks containing shells, we ar- 
rive all at once at the discovery of a new class of formations, 
rich in animal remains in it)cks and minerals, and still more in im- 
portant truths ; I mean the last solid strata depositedat the surface 
of the e4rth,~the Tertiary Formations ; which were unknown to 
Werner, or ^hich he had confounded with the alluvial deposits 
It is to the united labours of M^srs Cuvier and Brongniart, that 
we owe the examination, and, at the same time, the admirable 
descriptimi, of those formations^ such as they present themi^bres 
in the greatest development around the capital of France. 

It is not as having enritehed with a multi- 

tude nf extinct epeties of^lmost every class of atnmals, and Ge- 
ology with ^veral new strata, and especially with general results 



• TUe statement ia tho text is not eoi^fect, for Wevoer knew tlwi Tertiary 
reeks, and mentions them under the general tale * Fatuat Formations-*»*>BoiT. 
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of tl>e highirat interest, that the Gei^aphio Minatalogi^ des 
JSnbitona de PariSf d^rves the high reputation which it enjoys. 
Nor yet is it for the complete dcscsiphon of these formations, so 
remarkable/for the alternation of mobile with solid strata, and 
by those of masses ftdl of shells and animals, which inhabit the 
land or fresh water, with petrified sri^rata of the remmns of ma- 
rine animals *; but it is as a perfect model of geolc^cal invesliga. 
tioD diat this work should be particularly cited ; and, moreover, 
as having enriched geology with a new class of distinctive cha- 
racters, taken from the cOfstont presence of certain genera, or 
of certain species of animals in the same strata. All the ques- 
tions relative to the distribution of fossil organic bodies, in 
the strata of greater or less antiquity, to the identity or diffe- 
rence of these animals with the analogous species which exist at 
the present day, had been stimigly recommended to the exami- 
nation of geologists in the Agenda of Saussure ; but, until un- 
dertaken by Messrs Cuvier and llrongniart, these problems, 
equally difficult as important, had found no one capable of re- 
solving them. 

M. Brongniart k at present pursuing the examination of the 
zoological characters, in the more recent strata of secondary for- 
mations, and continues to add with Ferussac, Sowerby, Schlot- 
theim and Wahlenberg, new species of fossil shells to the cata- 
logue commenced by Bruguiere, Montfort and Parkinson, and 
tmlch enriched, and metliodically, classed by Lamarck. 

The Crustacea of M. Desmarcst, the fossil vegetables of M. 
Adolphe Brongniart, and the immortal work of M. Cuvier, up^ 
on the osscous4%mainB of the vertebral animals, show the a.s- 
tonishing impulse given by men, animated with the true and phi- 
losophical spirit of investigation, to this interesting part of the 
history of the globe, where all die branches of Natural History 
seem to unite and amicably join hand in hand, to penetrate to- 
gether into the obscurity of those vast catacombs, overwhelmed 
with the debris of the antediluvian world. * 

The labours of Messm Cuv^ .and Broi^mart, have .given 
anew a favourable direottop to Zoolc^. Thar discovades have 


* De Lttc and 0« SsusfmMliad atteadj’ Shewn fresh water flsh^ and shetle ir 
eMkta connected with matine (tc^beite. 
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rapidly fructified ; the domain of the tertiary formations ithas 
been extended i Mr Webster has dtsmvered them in tho ba»n 
of London ; Messrs Constant Prhvqst and Beudant> in that of 
Vienna in Austria^ Messrs Beudant, Perussat:, and Omahtia 
D'Halloy, in several parts of France Messrs Broccbl widj 
Brongniart, in die Vnb-appetnne hills of Italy* and the subelpioe- 
ones of Piedmont, the Verroncse and Vicentine ; bht with local 
differences sufficiently marked* to induce us to tliink with M* de 
Ferussac* that the tertiary formations present no general rub in. 
the order of superposition of tlieir |^rata, and that each ba^n f 
has its peculiar formations. , > 

At the same time, the engineers of mines of France haveTjeen 
labouring at the mineralogicol statistics of the different depart* 
ments ; and we expect, from the zeal of the French gcok^sts, 
soon to see die raineralogical geography of that kingdom, as wellj 
known as is at present that of England. 

The long-continued controversy between the Neptunians and 
Volcanists, regarding the origin of the basaltic and trap-rocke, 
turned from Us original point of view, whether by die influence of 
the systematic ideas of Wenier, or by the partial manner in which 
the volcanist geologists bad looked upon the problem, appears* 
to be drawing towards an end. In fact, the question has un**** 
dergone a decided change, since die time when the school of 
Werner supported the aqueous origin of diese rocks, and the 
identity of the mode of their formation with that of the second- 
ary strata containing shells i and when the volcanists, misled by 
the frequem associadon of basalt with scoiiform and porous la- 
vas, regarded them as true currents, tyhich had issued from the 
crater of a volcanic cone, and had run at the surface of die earth, 
or beneath the waters of the sea i since tfie moment, when mi* 
nutemineralu^caldistincdons, which experiwce.has sinPe proi^d 
to be as useless they were subtile, separated the hasaltsiand, 
porphyries produced by fire, from those winch were acknoi|&.* 
lodged to be of ^queqi;^ origin, , , , < 

At that tim%4h^ ren>a4able,p}^pnpp}fp% noticed>U) Scotland 
by Hutton, P^J^apd MaU,',wejrq*u^knPVn, or rather, asso- 
ciated with a theory of dra xferdfs .tfh^ise inadmissible, they 
ha4 inade but a feeble impre$$ipp,|,«nd volcanic phenomena, 
known only from the extemtd appearsfiices of Visuvius apd Ft- 
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ria,' vere fw frorrt,' presenting themselves in all their Variety and 
geftenOity.'' They 6'ad-evep 'appeoired so local and acteldentjd to 
Weirp^, that he 'did htSt deign to t&k'e notice of the mineralogi- 
cal •dlstMtctiohr of thrir ' lirodii^tioiiSy and considered the decom- 
pbritioHi'of-pyrit^, and-thfr inflanirtiatioh of some beds of coial, 
aS'tigkiiits perfectly itiiffi«eat‘for prdduiJmg subterraneous fires. ' ' 

'^Alrekdy^ ’however, Auvergne and -he Vivarais^had drawn 
iPAiibui^h from the ideas which Be had carried with him from 
Fifey berg/ and which he had' laboured to support ; ' but it was 
fnitft' the great and- beantiQal observations of. Humboldt in the 
Andes, of Von Buch in the Canary Isles, of Bcudant in Hun- 
gaiyi that there resulted the just appreciation of the nature of 
voltttnie' phenomena. 

. 1 e^notbere enter into details. I.et it therefore suffice to say, 
that, from the small volcano of Stroraboli, which has from time 
immemorial ejected stones and lava every quarter of an hour, 
to the immense Antisana, whoso lateral eruptions only take place 
from 'one century to another,— from the still burning, to the ex- 
tinct volcanoes,— there is presented great variety in their nature 
and productions ; thaf, from some of these volcanoes, there issue, 
periodically, rivers-of lava, whether fiwm the crater, situated at 
the<riimmit of volcanic conesi or from mouths formed' upon their 
sides ; while others have no crater ; and the mineral torrents, is- 
suing from their base, present no appearance of ah orifice toward 
their source. Lastlyj the Canary Islands, and the remarkable 
volcano of ’ Jorullo, have presented not only lavas, which, iii flow- 
ing at tfie surface of the soil, have followed the dechvjties ; but 
maSsesj raised frehi'the interior of the earth, in a state of incan- 
desidcnfce,' which have replaced, with arid and de.solate tocksi a 
vast'CJttent of cultivated and fertile land. » 

The Variety of formations, which we find craters of enip- 
tiohi’Cr eraiters of elevatioti,'opcn, have demonstrated, that the 
fir^f'firhrft whidi these, different productions issue,’ can only be 
looked for beneath all the strata known, ev6n the nft>st ancient ; 
whiM* f be'^di^riftty wfeeh aiver the ’ one hr .Other Of ■> 

these proddctions,,tttesdfieir,‘dbat 'the, pHenOrheh^ th wrhlrit ^ey 
owe dieir eiristenoB^'are tnyjifestril-at different periods, dhrihg 
fheforinaficto'crf thesCcs^dfhy deporits'. -There, then, wfeliave' ’ 
the domain of fire'epnwd^ra^ljr extended j in space and in time ; 
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already a series of volcanic rocks, distinguislted ftom the Wpin^ 
nian rocks, ranges in chr<mok^cai order, side by sidej with 
the tertiary and secondary fprmitions. But^ ought we to stop 
short here, and are there hot, equally with the transition rock% un- 
stratified crystalline masses, which require to be s^>arated from 
the strata containihgshells^ or those Of fragmentary orbrecciated 
composition ? We have said elsewhere, and we repeat it hero 
with more esemfidenee, that the formations of basalt, trachyte, 
porphyry, and granite, to whatever period they belong, and 
whatever be the deposits whidii theji accompany, or which they 
traverse, have certain common geological characters, which se- 
parate tliem from the regularly stratified shelly formations. 
These formations are, as it were, separated links of a great cliain, 
which is attached by one of its ends to the volcanoes.” To the ob- 
servations made in Scotland, which have already appeared to us de- 
cisive, further confirmations have been added from other quarters : 
thus rocks evidently volcanic have been seen intimately associated 
with transition syenites and porphyries, by Humboldt in Mexi- 
co, and Beudant in Hungary. Mr Boue has seen, in the Harlz, 
and in the neighbourhood of Freyberg itself, in those mountains 
of the Er;zgehirgc whichiwere the object of Werner’s particular 
Study, poiphyritic and granitic masses, similar to those of Scot- 
land, and bearing evident marks of their posteriority to the rocks 
which they traverse, I had almost said of their elevation from 
beneath. Lastly, Von Buch has observed, in the Tyrolese Alps, 
analogous phenomena so striking, that he is Induced to conclude, 
that the elevation of the mountains is a natural consequence of 
the protrusion of these enormous masses of porpliyry. I delight 
to recal here the recital of these remarkable observations, whidi 
I have hsld the good fortune to bear from the very mouth Of 
that Illustrious geologist, in the mountains of Carinthia and Car- 
where i^nomena, similar to those of the Tyrol, although 
less^ evident, are still observed.' . < . ^ 

The^o ar^tho victories gained by observation over hypothesis, 
thm the uuawous results i#bich the remains of the ^ old specu- 
lative spirk ha4 m tong oeneeated Ipomr the View of naturalisrs. 
Let m continue, fo fojjohf Omt method, the only wise, 

the only profitabto at^d trulf^ which patiently col- 
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facts, and arr^ges them, according to their natural rela- 
tions, and not according to lallacious analogies or theories, csta- 
blisheu a priori. 

To labour to describe geologically in detail, and strictly ac- 
cording to nature, the country which he is called to examine ; 
to make use of all the mds adbrded, by a Wiaore perfect know- 
ledge of mineralogy, and of the stud} of fossil organic bodies ; 
to employ sketches and topographical charts, to represent, with 
fidelity^ the geolo^cal constitution of each district, the form, 
position, and alternation o^strata, their accidents and veins ; to 
connect thus the localities already examined,,by the investiga- 
tion of the intermediate places -such are the objects whidi, at 
the present day, the geologist should have in view. The 
science requires detailed facts to establish accurate comparisons 
between the various points of the globe, and avoid those hasty 
analogies to which the propensity to a seductive, but dangerous 
display of erudition, sometimes induces us to deliver ourselves, 
and which produce only confusion in the science. 

But, of what use, it may be asked, are those investigations of 
sterile tracts, arid rocks, stones without value, and worthless pe- 
trifactions ? What advantage can be derived to society, from 
the knowledge of the age, and nature of these volcanic rocks, if 
it cannot prevent the Torre del greco from being traversed by 
lavas, and the plains of Naples and Sicily from lieing over- 
whelmed by heaps of cinders ? 

I venture to hope, that such a question will never be proposed 
at Geneva, in a city wliere science has always been honoured 
and cherished.* If it were, however, necessary to shew, tliat 
geology has as often contributed to the amelioration of the con- 
dition of individuals as to the advantage of states, I would In- 
vite you to cast a glance‘*upon the magnificent work, of M. He- 
Toa de Villefosse, to see what the wmking of mines, of all smts, 
has gained, by tire improvement of geognosy. I might point 
out services rendered to agriculture and geograp%, by the ad- 
vancetitmit of our knowledge in physical geography. Lastly^ I 
might cite the salt-springs pven to Western Gmujaatyj the in- 
exhaustible salt-aane of Vic to Prance, solely through weH ap- 
plied geological calculations, as well as the mines of Uthoid car- 
bonate of iron, of so inucli importance in England, discovered 
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in the coal formations of Francse, by M. I^e ^rallois, hart 
studied its geological relationi^da England* ' ^ ^ 

But I must not detain you longer with this subject ; and were 
it not well knoWri, at the presehtefey, thktj hi thd^^nalions which 
have cultivated tlio sciences only with reference iq tfajenveepno- 
xnieal applications^Mhe source^ of discover;/ have been 
I might rccal to your attention the words of tb9‘»disconig»«^,ndr 
dressal to one of the first learned bodies in Europe, the l^oyal 
Society pf London, and with these Words I shall conclude., 

You ought to have in view th<| applications of science, as 
often as they present themselves in practice, without evpr fofw 
getting the dignity of your researches, the noble a’csult of whi<?b 
is, to exalt the powers of the understanding, and incre^i^e the 
sphere of the intellectual enjoyments, by enlarging the picture 
of nature, and by putting in evidence the power, the wi&do(n^ 
and the goodness, of the Author of all that exists.’’ 


Aax. X-lh-^Observation^if on the Temperature of Mm md 
Other ^4f^imals. By John Davy, M. R. S., 

The following pages contain the results of some inquiries 
that I liave instituted on the temperature of man and othc’^i' 
animals ; a sulijcct which, in a physiological, and, in relation 
to man, in a pathological point of view, is deserving perhaps of 
more minute attention than, to tlie best of my kiiowlege, has 
been bestowed upon it. 

1st, I ^all describe the observations I have collected^ to As- 
certain the variation of temperature to Which man ia habJe, in 
passing from the temp orate into the torrid 2 one,*^in descend- 
ing from a chol mcnintainous district into a hot low ikiuntty,^ 
and in inhabiting a region wliere the diurnal vicissitudes^f 
perature are ^xmsiderable, ^ 

2rtly, I shall give an of the attc^apts I have made to 

ascertain the temperature' of different races r)f men. 

3dly, I shall relate the ^results of my experiments on the 
teii^perature of difFeront kinds of animals. 

'And I shall conclude with drawing such inferences as the 
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$e^m td MmvmU a»d ^th making a few remarks 

on ati^nal heat^ as a speculative question. 

* 

» the VariMp Temperature of Mm^ 

In af voj^age from England to Ceylon in the year 1816, 1 had 
aa'epportunity of observing the efl^t of pas^ng from one zone 
dtt the temperature of man. 

It Was in spring, in the month of February, that we set sail 
from England. I commenced my observations in March, when 
wi^ began to experience the tropical heat ; and on the 10th of 
the month, when our ship was in I.at. N. 9^ 42', the weather 
fiiie,' an agreeable breeze blowing, and when Fahrenheit’s ther- 
mOttieter, exactly at noon, under an awning where the passen- 
geh were assembled, was 78** The gentlemen, w^ho were so 
"obliging as to allow me to try their temperatures, were all in 
good health, — bad breakfasted about three hours before,-— had 
taken little exercise, — and, though warm in rc«»pect to sensa- 
tion, they were not disagreeably so, or sensibly per&piringv tii 
each instance, the temperature was ascertained by placing a de- 
licate thermometer under the tongue, near its rtxit, every pre- 
caution being taken to insure accuracy. The following were 
found to be the temperatures of se\en different gentlemen^ 


iVb. 

Age. 

Ttmpn 

1. 

24 

99'* 

2. 

23 

99.5 

3, 

25 

98.75 

4. 

17 

99 

6. 

23 

99 

6. 

20 

98 

.7. 

28 

98.75 


On the 21st of Match, in Lat, N* O'* 12', at noon, wlien the 
^uii was apparently vertical, the sky clear, a fresh breeze blow- 
ing, and the temperature of the air 79^5, I repeated my obser- 
vations on the same gentlemen, enjoying good health as before, 
unpleasantly warm. 


m. 

Temp. 

k 


Sr. 

pff.6 




90 


90 

a . , 

. 90.6 

7* 0 

90 
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. On the 4^ nf A|>ril»in Lat. 4M, at betuteeQ 

and 1 in the aHernocail* .irhen.the wathsr tta» 've^ iw* a 
gentle breeae bkrtmig^and 'thetiSwp^xasature nfdhe ait» ^ I re- 
peated my djservthidaB <«> thedpr|ifc«dingogerttlei)ft«»^.an^ 
fourtncffe, and nnmlittlfe giri^and h boy^ </The cinenmataneea 
were favourdsk^ >much the same aa tlbeae already desenbiei^ 
and the inrlividuals not unosuaUy warm, thmigh oiiT’SenKrtloo 
of heat waa rather mcare than was agreettble j w ~ • • 


iVVk Affe, ^ 

h 00,5 

Z ^.5 

3. . 09.75 

4 . 100 

& 00.5 

6. lOQ 

7. 09.0 

a 25 101 

0. 40 99.75 

to. 43 99 

n. 40 09 5 

12. 13 100 

IS. 4 99.5 


Lastly, on the 5th of May, in Lat. S- 35® 2S^, after baving* 
been three weeks between thib latitude and that of SQp, the 
weather damp and c(^ol, I repeated my observations on a few 
of the same gentlemen as before, and at noon^ when the tem- 
perature of the air was CO®, and when we felt cool, almost 
cold* 

No, Temp i 

1. 98.5 

3. 98:25 

5. 98 

9. 98.75 

7* 98 25 

^ 8, 98 

» I > ’« J 

I have had an opportunity of observing the effect of the sud- 
den change bf atmospheric tcm|)eraturc oh the hqat of man, in 
descending froto KanJy to Trinpomalie. ; 

The town of Kandy, the capital of the interior of Ceylon, is 
situated in Lat* N. 7® IT, and is ejfivated about 1^0 feet above 
the level of the sep*- Trincoma|ie, celebrated for its harbour, 
the first in the ea?t: and cme^df oesf ii’Hfua- 

ted in Lat. 8?* M. iTanSy is '^rbynfed bfes ahd nfoun- 


’ • This elevation 1 have ascertained by mean* rf'the bwoawtfflr. Fftr tbe 
«k£d tatitttde of Kandy IW indebt^ to ^ lattigdcn/^Saq. 



. m i«dth wood/ and frequently eiwekifped in 

clouddi and vrhieh abound in springs and torrents* Trineoznalia 
is at leShJ^ fifty Miles 4jfistani^rt%n any mountaans# The inter* 
venifigf 45oaatryds JotP!> 'and, thoijgh wocaled, very diy, being 
aub^eclf to long ^ntintied drought One of the consequences 
of these ^cAil£atihies*<^ situation is, that theichflerence of tern- 
{lerature bettnean^thetwo places k vcsry considerable, the mean 
' annual temperature of Kandy being about 7S‘^.6, whilst that of 
Trincomalie is about ip degrees Irigher ; and in the summer and 
autumn months, the differ^}T|je of temperature is from 12 to 15 
degrees. 

On th^ 15th of last September, the day before I left Kandy 
for Trincomalie, at S o’clock in the morning, when the air was 
69®, I ascertain^ the temperature, both imclcr the longue and 
in the axilla, of six persons who were to accompany me, — one a 
servant, the other five part of a set of paLimjueen bearers, all 
natives of the west<^n coast of the island, all in good health, 
cool, and&sttng/ 


m 

Age* 

Tew;?* wider Tupoue. 

Temp, in 

u 

35 

90^^ 

96'* 

2 , 

20 

08 

07 

X 

40 

90 

97 

4. 

85 

98 

97.5 

5. 

20 

98 

97.5 

0. 

24 

98 

97 


On the 3d of October, the day after our arrival at Trinco- 
malie, at 9 o’clock in the nvorning, when the temperature of the 
air was S3% I repeated my observation? on the same men, who 
had not breakfasted, were in good health, and were not fatigued, 
having come theTla^t fourteen miles the day before by water. 

No* Tenip* "under Tongue* Temp* in Ajnlta* 
h 09* 97^ • 

2. 97 , 2 a 

3 99 ♦ 97 

4* ^ JKKTa 99 

^ a., > . 99 

6, 90.5 98^ 

^ A - » . i t * 

, of pctol?e]f, the day before we set out oa 

oqr xe|w^ to, ^haif-past 1,1 o’clock in the momiug, 

when the femp«atWe of the air was 8^, I renewed my dbser- 
vs^qub m niei:t, Ditho, s^tce the Sd of the nioTith> been 
lea^ng an idle Hfe «t they had bcealifast^ about 

xS 
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iVo* 

Tempf mdit 

if$ 

ir. 

lor 

99* 

% 

m 

9m 

3. 

08,5 

97-a 

4. 

99 

98 

a. 

99 

m 

G, 

190 

f9Q . 


On the ^8tli of October, two days after oi|r return to Kaur 
dy, at half-past 11 oVlock in the i;iornmg,* % tried, for the la^t 
time, the temperature of these mei^, with the excjcption XW4> 
who weie absent. They were in good healtli^ though liar4ty 
recovered from the fatigue of a rapid harassing journey,? in 
cool wet weather, through a country on the eve of breaking out 
ill rebellion ; the temperature of the air at that time had sud- 
denly risen to 84 j^ from 69^ which it was at 7 A. m. 


No. 

Temp, nndei Tongtie. 

Temp, m /. 

1. 

98 5 

07 

2. 

98 

97 

3. 

98 

97.75 

4. 

98 

07.5 


Kandy, from its peculiar situation, so near the Equator, 
nearly in the middle of a large island, elevated as it is above 
the level of the sea, and surrounded by mountaim, is subject 
to considerable vicissitudes of temperature in the course of the 
day, and consequently is a place well adapted for making ob- 
servations on the effects of these vicis*-itudes on animal heat. 
In fine i^cather, the temperature of the air at sun-rise is always 
below 70% and I have seen it as low as 55"* ; and in the after- 
noon, in such weather, it is always above 76®^ and frcquentl^ 
as high as 83°. 

On the l^th of January 1818, a fa\ curable day, I tried the 
temperature of an individual at different hours, and bbtained 
the following ri^sults. ' ‘ 


Hour. 

Temp, of Air. 
G0".5 

Temp, v/rvder Tovgfvis. 

SenscUtone. 

6 A. M. 

98° 

Cool. 

9 * 

60 

97.5 

Cold. 

I P. M. 

78 

985 

CoOlr 

4 

79 

98.$ 

Warm# 

6 

71 

99 

Warm. 

11 

09 

98 ; 

Cool. 


It may be proper to mention how the individual passed the 
day* He rose at 6 a. m. ; read tiii 9 a. m* f teeakfasted tem- 
perately at 10 ; wa* engaged in some cbemi<?al experiments from 



^ wkd (]^ker AmmaU. 30Jr 

10 to 2 p. Xf. ; from 2 P. m. to 5 was employed chiefly 
nilt^Hvig; from 5 to 6 took gentle horse exercise ; <Kned spa- 
ringly \;s?tweeu 7 and draink e^ly ohe glass of wine; and, 
lastly, froin 9 to 11 was most of the time employed in writing* 

^ It would be tedious to give other instances illustrative of 
the change of . the temperature of man,— increasing with the 
temperature of the air, and falling as the atmosphere cools, 
WitMn certain bounds. The preceding instance, which has 
been confirmed by various experiments I have made, is the 
most miiMte and satisfactory that I can bring forward. The 
subject is inconvenient to make experiments on, and partic\ilar^ 
ly fdr a person whose time is not his own, and as a professional 
man has seldom a day of leisure, the whole of which he can 
spend as he chooses.- Nor is it easy, in this inquiry, to arrive 
at accurate results,— at any thing more than an approximation 
to the truth,— in consequence of the effects of a number of cir- 
cumstances, and particularly of health, diet, and exercise, which 
cannot be duly iippreciatcd until they have been more minutely 
investigi^^ted. 

II. Of*iJi0 Tem 2 )cratnre (yf different Races of Men, 

At the Cappof Good Hope, at the Isle of France, and in 
Ceylon, I, have had opportunities of trying the temperature of 
several different races of men. 

, At the Cape, in the winter of 1816, on the 24th of May, 
at upon., when the temperature of the air w^as about 60% I pre- 
vailed, with some difficulty, on five Hottentots to allow rne to 
put a thermomefer into their mouths, for they were afraid of 
the instrument ; and when I saw them again, one blamed it 
for an illness with which he was seized soon after submitting to 
the experiment. I found theiii temperatures the following. 



Temp, under Tonpue. 


98“ 

2. 

98.5 

Si 

98.5 


97.14 


99.5,. 


These Hbttenttjts, I may remark, were in the service of our 
g6vernment,>rtiployed as artillery-drivers. They were in good 
hie»>lth, and resting at at the time. Their ages 

varied from twenty^jfive to forty, judging from their looks, for 
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uT^the jrears they had lived thfey ^Jti^^ielves had ta&aa 
odi^t^ ThoiSe 'whose teiilptotti#es Were te'cr^esf^ I ttteOh. 
tion, wms stil»(^ i^i4t<&ed'm^appea!^a^ 

d^ed^ with* the eccception of No. 6, wIkj was pretiy ¥6lrt!lftt, 
tfeveiry'^jpai^ haWt^ofhbdy;' ’ 
the $anieiSmfe> I aseeitafaed" th^if 
totigue of thyee English artilletyitien, in good hey[t&;^ahd 
who 16id served ten jeers at the Cape, and' who w^ giants in 
ap{>eai*ajice when oompared with the poor Hottj^itota All 
threi^ were nearlj ^he same age^ between thirty a3ad forty. 
The ternp^hture of two was 99^ and of the other ^,5. 

At the Isle of France, at Port t.oms, hi June, one of* t^ie 
coolest laSonths there, wlien the thermometer W'as at 74®, I tried 
the tempei'ature of three Negroes, two natives of Maijagaatay, 
and one of Mozambique. Of these the temperature of the tw-o 
first was 98®, and of the last 99®. Tiiey were house-slaves, be- 
tween eighteen and twenty years old, well clothed and fed, and 
in good healtli. 

The tcmperatiu'o of an English gentleman, who had been in 
the island several years, and of another just arrived, w^as ascer- 
tained at the same time. ’'Fite former proved 98®, 25, and the 
latter 98.5. 

« 

In this island (Ceylon) I commenced my observations at Co- 
lombo. Colombo, in l^at. N. 6® 56', is situated on the sea-shore, 
at the distance of about tliirty miles from the boundary moun- 
tains of the Kandiau douatry Its temperalia*e is reniarkably 
equal ; in the hottest day seldom exceeding 84®, artd in the 
coolest night rarely falling tb 70. The greater part of the 
year the range of the thermometer is from 77® to 78®^, and the 
mean annual temperature is about 79®, 

On the 14th of September, hfstween six and seven o’clock in 
the morning, in a village about a mile from Colombo, when 
the air was about 79®, I tried the temperature of dx Sihgalese, 
of dififerent^ sexbs and agei^, ail oobl and in good healthy and 
fhsting: 

ATo, Tmp- Tfmm* 

1. F. 60 IpU 

% ^ 101.6 

a, M. 20 101 

4. mttk 

5. ... 40 100 

e. ... 26 JOO 
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piSDple lived in the midst of a cocoa-nut grove, and, like 
^’^-gdlese in generd, led an and indolent life, according 
t» OM^ '; notions of opd^ity, and si^sisted chiefly on rice, fruit 
and v^tahl98. , , ( 

The following moming, about the same time, and wheU’d^e 
was the same, 1 tried the temperature of 


if*. 


Affe. 

Temp* under Twpui^* 


F. 

5 

lOr.5 


... 

ii! 

101 5 

a. 


23 

lpl.75 

4. 

M, 

1 27 

101 


These alMnoes were the children of black parents ; the two first 
were sisters, and they had brothors and sisters of the colour of 
their parents. They were all a\c 11 made, active, and in good 
jiealth *, 

On the 12th of October, between six and seven oVlock in the 
morning, while the air was between 77^" and 79% I tried the 
temperature of a number of children at the Orphan School in 
the neighbourhood of Colombo, some lialf-caste, of Singalese 
mothers by English soldiers, others white, of English patents : 


HALF-CASTE. 





Temp vnde? 

Temp \n 

A^o. 

SeA, 

A^<, 

Touf/tie, 

Aa^lla, 

1. 

P. 

12 

100'' o 

00^5 

2. 

... 

14 

lOl 


3. 


17 

100 


4. 

M. 

14 

102 

100 

5. 

... 

10 

101.5 

0D..5 

0. 


14 

100 

00 

‘7. 

•• 

10 

100 

Oft 


• 

WHITE 

CIIILUUBN. 


b 

1\ 

0 

101 

99.5 

2. 

... 

0 

10 1 

08 

3, 

.. 

' ir 

101 

•08.5 

4. 

V* 

12 

102 

lOO 

6. 

M- 

ft 

, 102 

too 


♦ 

youtig fiHiinot yeirs of age, in KiigUn^, and certainly in 

iNfpnny, be con^idc^edjpCNCuliar^ for h^r eyes wete light blue, and 

not particularly her hair of the coloai that usually accompanies such 
eyes, lind her complexion fresh, and rather rosy. She had considerable pre- 
tensions to bpiihly, ^e*Was not without admirers amongst her coufttry- 
mexu It is e^sy tq tjoilceive, that an accidental variety of the kind might pro- 
l^agate, and that the white race of manldnd is sprung from such ap accidental 
variety* The Hittilna ore of Aiis opinion, and there is a tkaditipn or story 
amongst them, in this origin is assigned us. 
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These girls and boys, at the exc^ent insdtution to which Jhey 
■belonged, were well clothed and fed, as weB as usefully edu- 
cated. At the time, th^ cool, 'and in good Bes^, and 
had not breahihsted. 

In the Kandian country, the ohmatoof which in geUeratvery 
tttudh resembles tlift of its capital,'! Imve at difibrmiftmiescas- 
curtained the' tempemtute of' Kandians, Vaidas, Ciiiihes,><Mla 
lays. Sepoys, and Englishmen. 

In Suffingan, a Kandian province, on the 17th of ‘April 
1817, when the temperature of the mr was 7S“, at seven o'cbxdt 
in the morning, I tried the temperature of an old KarMfiatr, al- 
most a century old, and of a boy about 12 yeara^o^, both cocj, 
but not cold : , 

Old Man, Temp, under tojigue, 95° In axilla, • 98* 

Hoy, - 98 90.6 

In Dombera, anodier Kandian province, on the 5th of Septem- 
ber, at one o’ clock in the afternoon, when the temperature of 
the air was 76*, I tried the temperature of three Kandiuns^ 
stout men, in the prime of life. 


No 

Age. 

Temp, unde? Tongue. 

Temp, in Andda. 

1. 

24 

99* 

08* 

% 

30 

0« 5 

98 

3. 

33 

00 

97*5 


On the 7th of the same month, and in the same mountainous 
district, I tried tl»e temperature of three Kandian priests 

jST'o u4pe. Temp, under Tmipus 

1. 15 99 

3 . 16 09 

n. 30 m 

At Kandy, on the 7th of February 1818, I tried the tempe- 
raturcof two young priests, at five o'clock in the evening, wl^n;; 
the air was 75“ : 

N^o. Age, Temp, unde? Tongite* 

t. 15 00 * 

2 . 16 08,5 ^ 

The higher castes of Kandians, I may remark; to which the 
few subjects of my experiments belcmged, are, f6i Indians^'not 
croly well foraied, but stout and muscular med.*' Their food 
consists chiefly of rice and farinaceous fruits,*^ which they uie 
highly seasemed, and of milk, fowls, %r»d game* « Their drhik is 
principally water, the use of intoxicating lM|Uorfi being con- 
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triry tp' their religion. Their ordinary dress is a handker- 
chief, about the head, and a large doth folded about the loins^ 
Md ii^'dblhg below tihe koee^^with the addition in cold weather 
of another cloth, which is thrown over the shoulders, and wrap- 
ped afeout^the bbdj^k Their dwellings are comfortable cottages. 
^IJhisi*y oceupationsuvbiefly agriculturaj pursuits. As they are 
the loWlandLers, so are th'^y more active, and, as it 
appears to me, more acute and intelligent. 

' ^ tbe^priests whos? temperatures I tried, I should observe, 
priests of who dress and live in a manner peculiar 

thejtnsjelvcB. Their driss consists of yellow rol>es, which, 
tlbrowft\Over the left shoulder, and girded about the loins, fall 
in graceful drapery to the feet, covering every part, with the 
exception of the neck, right arm and shoulder. They wear no- 
thing on their head, wliich, as well as the eye-brows, and the 
hairy jiarts of the face, is carefully shaved and kept bare. Tliey 
profess celibacy, lead an indolent quiet life, devoted chiefly to 
religious^ duties and literary pursuits (such as tiny are), and 
subsist almost entirely on vegetable food. 

At Kandy, on the 12th of September last year, I liad an op- 
portunity, which rarely occurs, of ascertaining the temperature 
of three Vaidas. The temperature of the air at the time was 
about 78" : 


No, 

Age, 

, Temp wider Tong^w* 

Te77Kp, iti A.vilia, 

1 . 

60 

93 " 

95 " 

2 . 

30 

1)8 

96 

3 . 

35 

98.5 

96 


The ages of these men I was obliged to guess, for they them- 
selves could not inform me. They belonged to a large party 
wiijich bad come to Kandy, wdth a tribute of di icd deer s flesh 
and wild honey. They were quite naked, with the exception 
of the partes naturates^ whigh were concealed by a scrap of 
cloth. The hair of their head and beard w'as long and matted, 
and had never been cut or combed. Their eyes were lively, 
restf^*- . T^iey were weli made> and bauscular, but 
ojf a.§par^j:hj|jst> they chiefly differed frorn the 

K|t|»dians in their Jitnbs, tlic wildness of . their 

k»oks, and theif . savage appearance. According to their own 
account df thergselve^ tjj^ey came from^ the neighbourhood of 



310 Dr Davy m ike Tmv^m'Uime of Mm 

the lakje of Bintenne, where they subsisted on game whieh th^ 
killed in the ehase, on lij»ards, %h) some focrts ^nd wy^rnitj^, 
and a little grain of their own gi«t>wing. They werf^ tpmoundly 
ignorant, could not count above werl?* hardly ^acqnainted 
with the rudhnenta of any ^rt* and, though tltey feared den^ns 
as they did wild had no knofeWjcdg%rwbatevar,of^ ^ 

Supreme ben^cent Being, and npt the slightest notion pf any 
state of ejfistence after the present. Yet, strange to say, these 
men (though they hardly deserve the name of men), considered 
themselves civilized, in comparison with wilder tribes of Vaidas, 
who never leave their nati\e forests, and who attack widi their 
sylvan weapons, the bow and arrow, every intruder into thpr 
haunts, and whom I lia\e heard Kandians of a bordering pro- 
vince describe as living almoht entirely on raw animal food, 
going quite naked, as luiving no superstition, and in fact as be- 
ing in a state very little removed from that of brutes. 

On the 17t}i of December 1818, vhen the air was 74"^, I tried 
the temperature of five Afiicau negroes, servants of the Military 
Hospital at Kandy : 


No. 

Afje. 

Temp, under T(/npuc. 

Temp in* AmUu* 

1. 

23 

ya .5 

ya*^ 

2. 

.35 

9SM 

ya 

:t. 

25 

m 

- ya 

1. 

;u 

yy 5 

•ya 

6. 

2« 


ya 


The ages of these nien i conjectured from their looks. Most 
of them were from Goa. Tliey were of African parents, had 
not degenerated, and, like African negroes in general, tli^y were 
stout and muscular. Nos. 4. and 5. I shoxikl i^emark, whose 
temperatures exceeded the rest, were in a state of g^ntl6 perspi- 
ration, produced by slight exercise, ^ ^ ^ 

On the l^th of March 1818, at noon, air 81% at Kandy, I 
tried the temperature of four Malays : 


No, 

Age 

Temp, under Tongue. 

7^emp. in 

1. 

17 

yjr.5 

98^5 

% 

• 35 

yy.5 

97.6 

X 

22 

09 

98 

4. 

18 

98.5 

97.5 


These men were free Malays, in good circumstances. Three 
were natives of Colombo, and one of Cocliin, They were ac- 

tive, stout, well-madey and very mueeujar men, all of Javanese 

^ ¥ 
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They were dressed not unlike Kandians, but with 
4 7 th round tiieir loins, and a cloth most commonly over 
th^r^^^uWers. 

On the 18th of May, in the afternoon, when the temperature 
of the^'nir at Kandy was 80% I tried the temperature of six Se- 
poys, ^belonging to battalion of Madras native infantry : 


m. 

A(j^. 

Temp. tmfJer Tonpue, 

Temp, in Amlta. 

u 

' 25 


08"* 

2. 

1^) 

O') 

06 

^ * 

26 

OH 5 

07 

1. 

22 

0» 

05 


3» 

too 

07 

0, 

20 

OS 

97 


Most of these Sepoys were native^ of Madras, or of the adjoin- 
ing country. They >^ere tall, thin, and rather feeble men. 
They had been in re}lon about three months. 

On the 20th of the same month, at between and nine 
o^clock in the morning, when the tem])cratiii c of the air in Kan- 
dy was about 75"^, I tried tlie temperature of several English 
soldiers : 


Ko. 

J(je. 

m India 

Temp, ynnet Tongue. 

1. 

24 

Oi 

08 ^ 75 

2. 

20 

2 

08 5 

a. 

27 

2i 

no 

1. 

86 

t6 

on 25 

5. 

2l\ 

4 

0 ) 

0 

84 

04 

J)0.5 

7- 

2"» 

1 

100 

«. 

23 

04 

101 

0. 

25 

25 

00 

10. 

23 

04 

08 


% 

Th*? Iptir first were in perfect health ; the remainmg six were 
in Afferent of convalesecnce from intermittent fever, 

i’hey were all cool, and had not breakfasted- 

' (To he cmtinued.) 
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Abt. XIII.— ihe Effects qfMiU^ m Camas, imi itfotke 
qf the Experiments of Mgr Stmdersm of Leith' oit tw- 
portmtt sut^ct. 

The damage suataitied by canvas from mllde'w', h well 
to all connected with the Tiii!intifoct€it*e or of that 
When canvas has been kept for any length of time in d plltce 
where it is e'Jtposed to the influence of damp^ sudh as a storo-* 
house, cellar, or the hold of a vessel^ and more especially when 
exposed to the continued influence of moisture, as iti the part of 
a tent which is in contact with the ground, or when sails have' 
been rolled up and stowed away in a wet stale in stormy wea- 
ther, it becomes covered with tnonldiness^ spots of a dark colour 
appear in it, and it ultimately becomes rotten, so as no longer 
to be applicable to the purposes for which it was intemled The 
prevention of mildew and rot in sail and tent canvas, is a dosi^ 
deraluni that has occupied the attention and exercised the in-^^ 
genuity of the manufacturer for more than half a century. The 
only methods hitherto employed have been the >K)iliiig and 
bleaching their yarns with alkalies. The disadvantages attend- 
ing these processes are very great: a considerable waste of^idbo^ 
fabric, raw material and tune, while the desired effect has been 
attained but in a very imperfect degree- Mr Sanderson of 
Leith professes to be in possession of a method which entirely 
supersedes the necessity of boiling and bleaching, and effectually 
prevents the baneful effects of mildew and rot, in sail and t^t 
canvas, as well as in cloth of every description mUnufactured of * 
hemp, flax, or even cotton. 

We need not insist in detail, upon all the advantages acerukig 
from the pi'cservation of this impirtant aj1:icle, as they Will 
readily present themselves to every one who reflects upon the 
subject ; but we shall offer a few remarks upon its great Utility, 
in a national point of view. ^ 

The injury done to capvas by mildew in the stmres, even be- 
fore it is delivered out to the ship, is often very great ; and, in 
tropical climates, when the sails are furled uprin a storm, or 
placed damp in the vessefs hold, it is still greater. The injury 
done by a single wetting may often be estimated at one-fourth 
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of the value of the canvas. If we add to this the inconvenience, 
th? /Way, the, insecurity, to rwhich the rotting, or even the 
weigJce^ng of a ship's canvas aUsy j^ve rise, and reflect that the 
safety of the vessel may be put in jeopardy, and that her total 
loss is sometimes occasioned by such a cause, we sliall be still 
VHithPthe necessity of encouraging every attempt 
t^||hl4^out:a remedy for so formidable an evil, 

fmm its exposure to damp in cjoming in contact 
with the ground in any situation, but especially in moist and 
climates, c gets mildewed,, and rots in a very* few weeks* 
%'his.ocGasi()as,a heavy loss, and subjects.the Army to much in- 
cpnyeniencei from the difiiculty in many cases of procuring new 
supplies. 

;>Were the whole canvas, therefore, that is requiied by the 
army andl navy,; cured by an antiseptic preparation, the con- 
sumption would be reduced fully one-fourth at least in time of 
peace; and in time of war, the saving would be more than 
doubled. The advantages arising from a diminution in the 
quantity used must l>e obvious, especially in the event of a war 
Ixrcaking out with the powers in the North, from whence the 
greater part of the raw material comes, from which canvas is 
manufactured. 

The prospect of a war with the Northern Powers w^ould raise 
the price of hemp and flax to double or triple of what it is in 
ordinary cases during peace; but were the whole, or even half 
tb^. canvas used by Government and the ship-owners of Britain, 
prepared in an effectual manner, the Jcjssened consumption wpuld 
act as an antidote against inordinate prices, and render the 
country in a much less degree dependent on foreign supplies. 

Vj^cmrcling to tables made out for the use of thoNavy Board 
in. May 1821, by Messrs Dempster, it was shewn that the sav- 
ing' to thenation in uring thrir t wine-canvas, in preference to the 
contract kind i„in general use, would be as 16 to 27J, and would 
save Lr 150,000 annually in time of war. But, without 
ing into such^exlensivecalculation^, in place of much less than 
one-tiiird, as thefe^statedi it may confldeutly be assumed, that 
about one-fourth* of the whole value of the canvas used annually 
in the Navy is lost from the baneful effects of mildew that 

this quantity is rendered, totally unserviceable, but the fabric of 
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the whole caavas used, laeviousjy to it« hdng^deMered fern 
the stores, and while exposed to damp asdswet lt> the^dp, is 
so greatly deteriorated, that jt never can wear so w^l, if the 
generation of mildew were entirely prevented. For th,e?e is no 
canvas whatever, twme*canvas not excepted, that is not more of 
less liable to milde\i( and putrefactimi.. ** ^ t 

On the supposition, tliat the Navy requires only SO, 000 ^Its 
annually, at L. 3 per bolt, making in a sum of JL. 60^000^ 
Mr Sanderson shews, that, by applying his antiseptic prepai:a» 
tion to unl^eached, or what is termed boiled canvas, the whole 
annual saving would he L* 24,500, which is equal to ooe-third 
of the value of the whole annual consumpdpn of the Navy in 
time of peace. 

In the exportation of cloths manufactured of flax and cotton, 
aliso, it is no uncommon thing for large quantities of it to be 
rendered unfit for use, from the injury it sustains from mildew, 
in its transit from this country to the foreign market ; and such 
cloth has frequently been sold for one-sixth of its proper value. 
So sensible are, in fact, the underwriters now of the loss sustained 
by cottod bagging from mildew, that they will not insure any da» 
mage that may occur on the passage. As an example of the 
benefit that might be deiived from the preparation of cloths of 
this sort, it may be stated, that, upon the quantity of cotton 
bagging alone, annually exported by a single town in Scotland, 
Dundee, (it being estimated at 3,900,840 yards), merely by the 
additional oxpence of one-penny per yard, a saving would bp 
secured to the merchant of not less than L. 30,000 per ani^jn, 
which otherwise would be destroyed on the voyage to the foreign 
market. 

The most decisive experiments have been made upon the com- 
parative merits of Mr Sanderson’s pode of preparation, with ^l|08e 
already iu use, and the results have been highly sat,is%tQry. 
With the view of prcvpnUpg all doubts as tq the ^pipapy ^is 
mode, a few flf theae experiracaits may be briefly dptafled,. 

On the Slst of August last, a piece of common c^vas, ]^o. I* 
prepared by Browell and Cpmpany, London* marked was 
put in competition with a rimilar piece of»«£oroiJ?oo canvas^ 
No. IV. cured by Mr Sanderson, marked Q. At the watoc time, 
a piece of common canvas, unprepared, was put on trial. The 
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^ wer^ d^inp^c], atid placed in a situation to bring on 

The testilts were as follows : 


jp* Company^ 

Adfe. W. (ifiiitc sound. ' 
soundr 


^ eS. Bogins to gro^l* 



‘‘9J.' C^tihiiy r6tt«n. 


i ^ 

C^, SandersonX 
Quite sound. 

Quit^ sound. 

Quite sound, a little 
lUoulcly. 

Quite sound, mould go- 
ing ofll 

QUitd sound ond clean. 


i?. Unp^cparedm 
Mouldy. 

More mouldy* 
Very mouldy. 

Rotten. 


Oil tlifc 24.h May two places of canvas, the one prepared 
ty iSanderson) the other *Zy prepared by BrowcH and Company, 
Wtere’' exposed to ditmp. 


Sanderson, 

May 1 5. Sound. 

Sound. Wet it. 

June 10 * Sound and clean, 

16. Sound, but has los^ colour. 
July 15. Darker, but perfectly sound 
and entire. 


55 . Bromell and Company. 

Sound. 

Sound. Wet it. 

Very mouldy. 

IVIorc mouldy. 

Tears, and is quite unservice* 
able. 


Many other experiments might be adduced in support of Mr % 
Sahdersoifs claims, but as they have all the same result as the 
above, and dlfler but sliglitly as to the circumstances, it is un- 
necessary to detail them. Similar trials liave been made with 
cotton bagging, and it has been found, that, while an unprepared 
piece had become rotten, another that had been subjected to the 
antiseptic treatment remained perfectly sound. The results of 
svjveral experiments wc have w itnessed in the pieces that 
haci bepn submitted to trial ; and we feel perfectly authorised to 
recommend the preparation practised by Mr Sanderson, as com- 
pletely (p^cient, under all ordinary circumstances. 

T^he general character of tlt^* black spits or stains on the mil- 
d 0 W^*Mb^'a^^ 1 >eafing some resemblance to certain minute cryptoga- 
. midpfaiks,^ th^ Editor requested Dr Grcville to give him his opi- 
whicii he obligingly did in the following noth : — I have 
Very carefully examined the black spots on the piece of canvas 
y^&u placed in my hands, and am of opinion that they are caused 
(ih part, afleast/by a minute cryptogamic plant. I have traced 
thesporblls, which are of subglobose form and transparent. 
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distinctly efiougb, but I could 
filaments which probably exi$t. |b tWj 
substaince consists of a quanlpy of broKe^__,^ ^ — 

may have been filaments. Ftoro the nature of tho 
of thes^ plants, I do not think the piesent one Would hs^e been 
produced, except th^ canvas had been pnvwuity in a dantp 
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Cables. In a Letter front Captain Bash. 1Iax.|^i Fj R-if. tp 

Proftssor Jamrsov. ^ ‘ * 

Although i cannot give jou by any nteatfe so complete 
nn account, as you require, of^die admuable invention of chain, 
cables, I shall ho happy to i^ttract from notes whidi I have 
made, from time to time, a fyw paiticulars calculated to give 
you the mlbnpatton you want. 

In the fir '?t pUce, there is no 4^ht that Capt. Samuel Brown 
IS the mventor of tlte chain>Cahle, and that he is the person wbo 
has the titbit of pmposmg 4 tiS. introduction m the Navy In 
January 1808, Captain Brovin suggested tlic advantage which 
would arise from employing iroQrOsdiles aa well as iron-ngging. 
In February of the same out a patent for this lU' 

\cntiun About the same time he went to|pm West Indies in a 
ship in great part iigged with iron, and fit|e4 with' cables of the 
description he had proposed for general ado{)timi. The lapall 
of this experiment Was considcrcsi so satu^Smtory, by a 
tee of naval officers directed to inquire into fhfc subject, tWt 
two linc-of-battle ships, a fng|tte, #n4 a sloop of wm, were orders 
ed to be supplied with chaius^t^ 100 fathoms length. Jn 
sevcidl fiigates and s^qops w^e fitted in like mainter, 
success which attended these emrlysexpetiQieat%(.f^e^^;bA||pm 
prejudice and ignorance, attended with 
gave reason to believe, that, in process of time. vBe wibstit ^p a 
of iron for hempen cables would become, if not urovarw^ 
least nearly so In 1813, Captain Brown devisq^i a new ms* 
thod of closing the links at the »de, by means of (^kmg sca)rf, 
which rendered the welding more secure , and it haa Ibeim found, 
since that tunc, that when these cables are exposed to a strain, 
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great td^ break them, they do rot give way at the 
point Shere the Htlfef Itave bem welded in this manner. Cap- 
tain various" forl^is in the links of liis cables ; at 

Vere twisted, and without what is called a stay-pin, or 
stipport across tlic middle ofits length. In the same year 
Brown availed himself of the powerful aid of the 
liy^li;;pstatie'prcss, and devised a ) awing machine, ]>y whicli 
* every cable, beiore leaving the manufactory, was sulyected to a 
sevei*etest4 and since the introduction of this contrivance, the 
accidents, formerly coin])Iaincd of, have very rarely been heard 
off So far there is no dispute as to tlie origiiiality of Captain 
Browii'^s inventions. He obiains accordingly full credit for 
them, and certainly deserves the gratitude of the country. What 
may bo still more satisfactory to licar, perhaps, he receives from 
every corner of the globe (he Itoartiest thanks of the practical 
seamarv,^ from whose mind this admirable invention takes aw-ay 
a lliousand anxieties, and gives him rest aiid security', at mo- 
menta when the h<^rrors of sliipwTcck would stare him in the 
faceJ No one, indeed, but a persoit who has navigated on rocky 
and f stormy coasts, or even in milder region^, but where the 
ground is thickly set with coral reefs, utterly rleslructivc to 
lictupcn-cahlos, but wdiich make no impression on the cltaln, can 
have' any concept ion? of the sbperiMity of the one over ihc otlier. 

It is often absolutely indispensable to come to an anchor ; and 
arc numberless occasions .when the safety of the shij) and 
cre^ depends wholly upon the cable not breaking; no one, I re- 
pealilrbut a sailor, can enter fully into the painful anxiety of such 
moments, or judgt; of the fatigue of watching, througli the long 
datk lights of high latitudes, fo’r the fatal event, banglhgon a few 
perhaps worn and rotten, "which is instantly to decide 
the of all on boaid. Captain Browifs chain never wears, 

never nokv AS' cut by <!!bralree% Is always fresh and effi- . 
y,/p!fcri|aps, the greatest 

in I"' 

It wa^ivot to bo supposed, however, that an invention of such 
extensive prac^jml utility would be allowed, in this country;^ th 
remain in the,jn)mds of one man, or that the ingenuity of others 
would not impimve upon the Original idea. ^ Accordingly, early 
itt ISIS, Messrs; Brunton and Company took out a patent for an 
improved chain^able. This improvement was said to consist in 
VOL. 5CIIX, KO. S6. ocTOBJea 1825. 


Y 
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having the links f<jrnie(l ia oiio plane, in eontradistlnctrpft to. 
being twisted, Avitli the iinportaat addition of a stay-pin across 
the lir.k, not ^lulrp pv)ii*ted, bift bn)ad at the ouds. These arc 
the descTipt ioQ of links now universally nianufacturedijy Messrs 
Brimton and f’nnipany, as well as by Captain ]5rown and others; 
nor does it apjvatvtliat there is lell any thing I'uither to desire 
on this f)ranch of the siihjeet. 

The originality of lliis very great improvement is claimed for 
Captain lirown', by ^Ir Knowles of the Navy Office, in his puh^ 
lished work, An Iiujuiry into the means which have been 
taken to preserve tlia liritish Navy."** This statement led, in 
to ail angry coni rover^y between 3Xr Knowles and the 
I^itentecs alliulcd to. IMiis coutrovia'sy docs not leave the 
question very well detennlned, though it might c(‘rtainly have 
been settled witli a tenth part of tlic Mvilhig, !>y aii appeal to 
facts, which must he on record some\^hcrc. At all evenis, 
whichever parly be right in this particul'jr, the great lionour 
due to the original di.scoverer belongs indisputably to Captain 
Brown. 

The foliov^'ing• list shews the size of the chalmcubles supplied 
to lus lMajosty‘’s ships. 





Diameter Iron fonniny the 

Size of Iltinipen-Cable. 


)inKs of thf Chain-Cahlc, con- 
.•^idered cqui\iilont to, and 




supplied inrjtead of, Ueinp. 

25 to 

-23 Inches. 

- 

Inches. 

22 

2i 

- 


£0 

m 

- 

n 

18 

17 h 

- 


17 

- 

- 


j6 

15 

- 



14 

- 

1 « 

ISJ 

1.3 

*»■ 

1 ' 

4- 

12J 

11 


4 . 


10 

- 



9 

- 

■ ' V ■ ■■ 

8^ 

71 

- 


7 

(h 

- 

4 

6 

5 

- 

» * / 


150 fathoms^ or 1 J cable, arc allowed to all ships of the lines 
goo fathoms, or 2 cables, to frigates, sloops and brigs; h«t 
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* ismalt with cr>fy>}}!enK'iils uiulc r HO men, arc supplied 

wholly with iron-cabiesl 

The method of* climii cables in plnce ol' hempen ones, is 
daily bettor understood ; and their groat value genevally acknow'- 
fedgod, oven by those wlio have not acquirotl ii thorough know- 
ledge of’ all t heir merits. No shi p, now-?i-day s, '^ould be considered 
safe without at least (me sttch cable. '1‘hey are ejiceedingJy 
convenient in practice, and are applicable, witli certain modifica- 
tions, to almost every variety of circurmstance. If once duly ptit 
to the proof, tiiey may bb jx'lieil upon, ever aftciwvards, with 
confidence; and in this property consists 'their chief excel lence 
ovet* hemp. The value of an orermarv c:i}>!o decreases with its 
age, even su[)po'dng it not to be in use. But if it be used at all, 
even in the least destructive eases, in line weather, and in ffood 
anchoring ground, still It infallil»ly deteriorates ; — the mere wet- 
ting and drying, — the necessary wearing in the liause-hole, — tlie 
friction ol’ tlie niossenger and nippers, are all inevitable sources 
of destrnciion, uhicli no care, can exempt it from. Against 
all these evils, the chain is by its nature entirely free. This 
l>eing the case, method of estimating the relative strength 
of the two, by lixing n new cable to a new chain, and straining 
them till ( ne or the other breaks is unfair. Let an old chain 
anti an old hem|)en-cal)le be tried together, ami what will be the 
result ? In point of fact, no such trials ran ever afford a fair coin- 
^ parison ; because the wear and teai* of no two heinpcn-eables is 
One may bo in use sis weeks, and l)e scarcely the worse; 
ivhile another may be rendered u.seless in six days, or in six 
hours; undei* cil-ciimstanccs which no degree of professional 
skill can foresee, or guard against. While under the very same 
circmnstances, the chain, if it stand the trial at all,* may fairly 
be described as being better after the experiment than before ; 
inasmuch as the: disciplitie it has undergone shews its powers. 
To ships cruizing in the Cliarmcl, witliin a few hours sail of 
a dogfc-yard, tins consideration may be of little consequence ; 
for as Boon as a cable is chafed, a new one may be procuretj. 

, Bu^ on foreign statiofas, especially those without dock-yards, or 
‘where, as inv South America, the stores required are not to be 
procured at litiy the quplion becomes a vital one, Tliera 
are many enterprises of tlie greatest pith and moment, Avlikdi 
’ ' - ' . ' ^ ' Y 9 ' 
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cannot be undertlilicn if the gvounrl-Uickling be not trust-worthy; 
and iniiuTnerable commercial s[>eiculations are put to inindhetit 
haiJard, or altogetlier prevented, by the absence of secup 
of anchoring at all and on all descriptions of coast. 

In an econoiiiical point of view, the a<l vantage to the country 
in the equipment of his Majesty's ships is vmiy great. ah 
example, I ^nay stale what came under my 0^t*n knowledge on a 
recent voyage wbicli I made to South America. We sailed in 
his Majesty's ijhip Conway i’roiu Portsmouth in duly 18{^30, and 
returned to England in the bcginni^g’"of 1823, having been in 
comttiis.sldn somewhat fn(‘)*e than two years and <"i-half. In this 
interval, the slilp \ij,ited thirty-six different sea-ports and road- 
steads, and many of them repeatedly ; besides which, there was 
a good deal of Ci>asting and river navigation ; upon the whole, 
tlicre was probably more than an ordinary proportion of anchor- 
ing than is Usual in the same length of period. Judging from 
exjxnience in similar climates, I should say iluit six new cables 
of the bist.description of liemp wo,uld have been com))letely w’’oru 
out by the same service, tfic cost of winch could not have been 
less tiian L. G50. But in consequence of our having an irou- 
cablc to perform the greater part of the woilc, a single Junnpen 
one in addition was found quite sutflcanl. 'i'hisfcnble, as may 
be supposed, was completely warm out; vjfiie tlie chain, costing 
^iriginally less ilia n L. 200, was returned juto store good as 
ever, with the advantage of having been well tried during the 
voyage. Had I been ordered to rc-cquip the ship for sf^-rvice, I 
should certainly have applied ibr this old chain in preference to 
a new one. 

During the voyage in question, it often Ijecaiiic advantageous 
to the ]>uhjic service to anchor in particular ])arts of a luirbour, 
where the bottom was rocky, awd in sit uai ions where the best 
. hempen^^cable would have been chafed througb in a single tide. 
At others, we were enabled to lie in security on opi^U coasts, 
whicb; iirbvfous to the introduction of chain-cables, rib ship d^ved 
to approach. I have frequently, also, seen ;iiierj5babt shipa triaid- 
, ing on riich coasts to great purpose, whei;i btheir yeksels, equally 
well circumstanced in other respects, \ver6 oWJigedVtb relinquish 
, ;:b0usiderable merca^^^^ profits for jyant of t}}is sin^ article in 
their equipment. Important advantages, therefore, l^doiig to its 
bsfe 'Wdc the wing of ebst, which is very great * 
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Some practical details may perhaps interest yoiu It is trouble- 
some louse a chain-cable in water above twenty or twenty-five 
fathoms in depth ; for its weiglit,* added to that of the anchor, 
makes it sometimes a diflicult affair, and always a tedious one, to 
heave it up. Some years ago, when I was inexperienced in the use 
of the chain, I had occasion to anchor on a comi bank in the (Jhina 
seas, in about thirty-fivo fathoms vv:ater ; not reflecting on the 
momentum which the chain would accjulre in descentling through 
such a space, I ounlted the proper precautions, and the wlnold' 
hundred fathoms in Icngtli were carried out of the hansc-holo 
with increasing velocity, and u furiouii; noise, till at length, 
brought up by the clinch, when the jerk shook the ship from 
end to end ; the whole being the work of not niany seconds, 
though causing a commotion truly astounding tt) all who like 
myself saw it for the first time. Il employed us four hours hard 
work before wc recovered our anchor. I have not seen any con- 
trivance in our ships for anchoring with tlie chain-cable in deep 
water; but on board an American mercliant vessel, I took no- 
tice of an ingenious device, which was said to answer perfectly, 
and if so, is well worthy of imitation. To the anchor \vas 
shackled in the usual wws a ten-iathom lengtli of chain, to the 
end of wbith, by luennsof three tails, made of small cliain, at- 
tached to a swivel-ring, was spliced a hempen bow'er-cable. 'riic 
iron part of the cable, it w^as said, lay on the ground, and received 
the chafe without injury, wliilc the remaining length was kept 
sufficiently tight to clear the rocks at the bottom. At first sight 
it might l>o imagined that hemp and iron would not do well to 
splice but experience in tliis case shews that it may 

he done without dlflicuhy^ and without injury to the softer ma- 
terial. , • 

,:This leads to the consideration of another valuable result of 
experience. When chaiii'-cables were first introduced, it was 
- ^ thaha ship could not be moored by their means, unless 

used kt once; il being taken lor grajfted that if a 
' uipored wdth a chain and a hempen cable, and that 

,il^% hau$ebcc^^^ technical term for the twistiiig of 

, the tW loused by -the ship’s swinging roimd in a tide’s 

\ w;pu]d speedily cut its companion through. Am- 
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pie experience, however, has shewn tliat so far from the chain 
having the supposed tendency, it has it incomparably less than 
the other. That is to saj, tv^o Bempon cables drawn across one 
another, especially when v^et (which they must he ixf a sliip’s 
liaubc), will chafe and wear each other throiigli sooner than a 
hempen cable simiUily exposed to the ruhhnig of a chain. The 
reason is, ijiat the links of the chain being smooth, do not act 
with so much friction. In point of fact, the chain has not so 
great a disposition to mo\e, for its great weight makes it to lie 
more steadily across the ether. ^ 

This valuable principle, which was qttile unlooked for in the 
early stages of the invention, has been in some instances iilu 
surdly counteracted by the over^caution of* wcll-inlcnlioncd igno- 
rance. It is the universal practice, in using htsopeu cables, to 
round them, that is, to wind round thenu at those places exposed 
to friction, u thick coating of snmll rope, whiih adcL about one- 
third to the size of the cable , — a clum«y, but uidrspensable p3*e- 
caution. Tlie friction, therefore, of the two cables, ib wasted 
on the rounding, while the cable itself iwS protected. Sticb pre- 
caution is clearly not wanted in the case of a chain ; but people 
who act by what is called the rule of thumb,*'’ and who do 
not inquire into the reu'.on of any thing, think if necessary v'hen 
they come to moc^r with one of each kind, to round the iron-ca- 
ble as well as the hemp ; the cfliect of w Inch is, to convert the 
smooth and harmless chain into a file of tlie most biting qua- 
lity ; and whenever a chain so armed comes to fu* across a hemp- 
cable, the destruction of the last is most lajiid. 

At first, it must be admitted that the iron-Cflble is difficult to 
handle, but a little practice renders it tvonJcrfully manageable 
It is shackked to the anchor in a tenlli part of the lime spent 
in bending” a cable, and, if required, is unshackled in an in- 
stant. In this respect, too, it possesses a proiierty of great prac- 
tical utility ; it takes no injury by being perpetually attached to 
the anchor, '^-*whcims it is ruinous to a hempen-cable to beiopg 
bent or fixed to the anchor, and exposed to the wea^hc^f TwS, » 
without trouble, or anyVisk of injury to the cable, a ship cab 
l)c kept at all timea in a state of readiness Ibr Wxidioring,*— an 
advantage which practical men welt know h^w^to apjpNciatc, and 
th^ neglect of which has led to many a sbipwneclc^ 
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Tbo least expensive method of mooring a ship is with two 
eh^insj, arid the time is probably pot far dih»tant when this will 
lie done universally. On the %mth American station, where the 
weather was generally fine, a bowcT-chain to seawaid, and the 
stream-ohain towards the shore, was foiuid sufficient, and in this 
c4se the wear and tear was nothing- Sir Thomas Hardy, to whom 
the Navy^ and, indeed, the profession generally, arc indebted for 
so many useful inventions, contrived a simple methoii of mooring 
wdlh two chains, so that the hawse was never fouled, howevej: 
many times the ship swung round. This consisted in unshaclv- 
ling the streaiu-chain froiniis own part, and again shackling it 
to one of the swiveWings, which occuj*' A intervals on llie bower- 
chain. Tints the shipTode, as it were, at moorings, the portion 
of the bower-chain above tlie watcris edge becoming a bridle ; an 
explanation which will be understood by every praclical man. 
The same officer has also contrived a double biidh^ for riding a 
9].np by the middle* of a cable, or between two l^ow er-cables ; amb 
it is probable that all His Majesty^ ships will eventually be sup- 
plied wath these valuable additions to the chain. It may be said 
that these things arc perfectly obvious, and that little credit 
therefore belongs to the discoverer; but the same is equally 
true of the chain -.cable itself, sufficiently obvious now it is 
pointed out- Jlut it is the peculiar province of genius to turn 
those principles to account which ordinary men arc trampling 
under foot. Simplicity, indeed, — whicli jsthemo=t common cha- 
racteristic of such adaptations, — app1i( s peculiarly to all tho^eof 
the offlVer in qiie'=^tion, and to none more than to his stopper for 
the chain-cable.^ a Coiitrivanco not generally known, but meriting 
a ptirricular description. 

On the under side of the beam, which forms the foremost part 
of the hatchway, where the cham-cabk» comes up, is fix'xl a 
strong crane-necked hook of* iron, nearly as thick as a many's 
wr^st, arid about as large as the circle whleh a man can form 
with\his arms when his hands are joincil n^petlier. One 
this cuyyri is attached to the beam, but is allowed to be 
hmyod Kound Wt Ireely in a horizontal plane, Thg <;ab]e 
IS supposed fo eojpe up the conter of the hatchway, thritdhe 
mnc-n<^|e9 stoppyr" Wing placed also near ihe.atiglo, is made 
to embrace the chidn ; atulia strong tackle lieing then hooked to 
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th© end of the crane, it is boused or pulled tight on the Jowet* deck, 
so ah to bind the chain closely against tho beam. Such is the power- 
ful giasp of this stopper, that itajicsts the chaim if it be rciptired 
mstantancQusly, whatever velocity it may have acq^red^^au 
object winch evciy othti description ot stopper has failed to 
accomplnh. 

Theie are still, or at least tlierc t^erc two \ears ago, sc venal 
desiderata,* which it vvouhl be well woith the while of the matiu- 
^ facturers to stipplj . In the /list pkaco^ the mode of unshackimg 
the lengths of <he diain uqoucs to be nnpio%td. Unless con- 
stant attention be pud to the p^is which lelaiu the bolts m 
their places, they bcc^.^<' rusted, and aie not to )je nuned 
without a longpioccss of hainmtnng Now. «-ince it ficquent- 
ly becomes ucces'-arv to slip the cable (loi U r annot be cut), 
the utmost ficility ‘hould Ik ‘itlordcd for discngajTmo one p.iit 
of the cable Irom the other The fault of the pins k ms to lie 

their be mg made flush »Mth tlie bo’t, \\hei(as, wcie ihcv 
pu\enUd fiom comtug completely thiongh the hole, liy n 
shouklei, \ Inch should torn spondwidi iiout Htioninthe hole, 
the pin might bo icacbctl by a |unch, and rctidil) cbivcn out 
By the present method, the luimxK ring winch is requisite, his 
often the efleet of lucttino it iiou flimh in j lacc 

In the pLuc, cMi y ship fitted with chaip-tablcs, ought 
to have huge and shackles fitud to the shuik oi the an- 

chor, ni plate of the inigs us^d for hcnij ii c iblcs Hie shoit 
iiip of tlic ch an, c u the 5^ ]aig( ui.gs is apt to bic ik them I 
have myself cen no few< i th in foiu imgs snapped in ilws way 
I believe that Hu Majesty’s slnps aie now fuiriislicd with 
shackle^ such ris I describe; but all diips ouglu to have them. 

I have heard, that vliain-mcssengcis Inv^ been introduced ; 
but 1 have not seen ilicm It is ccitamly dt suable that they 
bhould be , but some contuvanco will be neces arj, to prevent 
the frightful accidcnu winch aio liable to occur in the event of 
their breaking At all evont*^, whether chani-mesi»engcj‘sbo expe- 
dient or not, It seems clear that some conttiViaacc should be 
sought foi, by which the hempen nippers may be done aWy 
They arc not only v oiy inellic lent, bm arc very expensive. Sotne* 
thing on the punciple of the iioii-claws, by winch gi^eat stones 
are grasped and lifted^ might easily be adapted to this pinpose- 
1 allude to ihose pincer-shaped impIemeUts^ which cla^p their ob* 
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j<jct morfe firmly, th^ m^^re they are pulled upon. The tails of 
these nippers might be of the usual kind, especially if the mes- 
senger were also of liemp; aii4 1 have great doubts al>out the 
application of iron to tln*j branch of the subject, where 
the risk of injury to the people employed is so great, and, m I 
think, unavoidable.* It is sufSciendy serious uhcni a iiemp-mes- 
fseuger breaks, but the breaking of a chant would sweep in cry man 
off the deck. It is worthy of the allention of an ii%enions man 
like Captain Brown, to overcome this difhcnlty ; and, peilmp& 4 , 
it may be possible, by some luutiud adaptation of the different 
principles of rope and iron,'^o place a chain in the middle of the 
messenger, like the heart in a four-i^Ifanded iopc\ and thus to 
gain the stiengtli of the one, without lo-jing the fnciion and the 
protecting quality of the other. 

In leply to your (juencs rc'-pecling the various other uses to 
which iron has been applied of late years in nauticil affairs, 
1 have little to say, as I fear I have already greatly exceeded 
your limits 1 shall, tlierefoio, merely alltuh* to the most re- 
markable Thc'^e are,— spindks for capstans, — shrouds for 
masts,— bobstays and gammoning for tow‘‘pnts,— topsail sheets 
and tics, (hut this, I believe, is in the nici chant .service alone, 
though vvoithy of mutation in tlie Navv), oil and varnibli bar- 
rels, and many minor purposes, all tonducuig more or less 
10 llie eiffcicncy of ships having long voyage^ to perform. But 
one of the eailiest and still the most important uses of iron, 
was die four feet cubes or tanks for holding water, a ^^leat bless- 
ing lo*thc seafaiing community. By naans of tins conlnvance, 
water may be kept foi any length of time, without the ^righie*^! 
pweptibie contamination. I once filled a tank with clear vvater 
at Portsmouth Harbour, and having canied n four limes across 
the torrid /one, and round Cape Horn, over a greaUr distance 
than the circuit of the globe* brought it back again more than 
two years afterw'ards lu the same tank, not in the least degree 
discoloured, attd in all respects as good as whonit waslirst taken 
from tha ?j]^ring. ^ 
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Anxt X.V.»-^liesuICs of mnc Experiments made at Liverpool^ 
on Sir /C Davj/s Method of ptoteclhig the Copper^SJu'ath^ 
ing of Ships. Cowuiuinicatccl hy 1\ S. Ta AiLt, M, &0- &c, 

[^The importance of Sir Humphry Davy's method of prtitectiUg 
the copper'-sheatfaing of ships, anti the ralher hasty nMxsmmM 
made, by ^ome%vho lia\e engaged in the controversy mt this 
disputed subject, induce us to lay before our readers the follow- 
ing communications fVom Dr TuvrtL, although portions of th<^m 
have appeared in another Journal ] 


Dbar Sir, Liverpool^ March 17. 18^5. 

The following coinmunicution made to me, bv m} friend 
Charles Horsfallj Esq of this place, contains two facts so into- 
rcfcting to science, that I ieel no hesitation m ie(|uc sling \ou to 
give them a [dace in your Jcminal. 

1 IVe have heie a sinking instance of the cinious fact, fiist 
observed, I beheve, by some Highlanders, monj )cars ago, 
v^hen employed in attempts to vcigli tlic vncck of a vessel be- 
longing to the celebrated Spanish Auiiada, which sunk off To- 
bermory, in the Isle of Mull, and consideud as fabulous, un- 
til a similar oceurience directed Dr MaeC’ullocli to the subject ; 
I m<*an the tonveision of cast-uon by long immersion in water, 
impregnated with saline matter, into a tile subr^tanee, resem- 
bling plumbago in coloiu and consistence, and which^vvhen 
first exposed to the air, extricates a vciy coiMilcrable portion of 
heat, probably by the rapid ab^oipiion of ovygeft liom the at- 
mosplicre. 

SL It pio\'"f; that Sir H. Davy’s method of protecting the 
copper-sheathing of ships, by meaijs of sbjis of a more oxidable 
metal attached to the bottom, although it protects the surface of 
tlie copper from corrosions, yet does not [irevent the adhesion of 
Barnacles io sheathing, hi such an high degree |b|*m 
a serious impediment to the sailing of the ship , and thm mate- 
rially to detract from th practical utility of thd method. How 
j(kr the substitution of zinc or tin may obviate this inconvenience, 
or what might be the effect of applying the prptgctihg metals to 
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a part of ijach sihcet of the coppcr-sbeatliing, furthoif experience 
must dotermme ; but iti giving publicity to a fact so interest- 
ing to navigation^ I am sure that no other apology, than fho im- 
portanc<Si>^ ascertaining the truth, will bo necessary to the Ulus- 
tridiis autlior pf the pruposah to whom science is already under ^ 
d^p obligations. ♦ ^ 

Before giving Mr Horwfair‘> letter^, I may observe, that he is 
the intelligent owner of the vessel in question ; and* with laud- 
able promptitude adopted the method, soon after its proniulga>^ 
lion by Sir H. Davy. 'I'lic p^roporlion of surface of tlic pro- 
tc^cting metal, to that of ihs copper, in this instance, tsomewhat 
exceeds the relative proportion aWigi-tici by the philosopiter ; aitd 
since 1 received Mr Horsfalfs letter, I have been informed, that 
the pvoporfuins of the iron, ascertained by measurc'ment, were 
from to 3 to the ^^hole copper-surface of the ship's bot- 
tom. Yours truly, 

Tiros. S'iL\vAnT TkaIll. 

Extract of a Letter from Charles Horsfall^ Esfj, lo Dr Trmll. 

Liter pooL Feb. 10. 1824?. 

‘‘ The brig '^I'itkler arrived here from Kingston, in Jamaica,, 
about three weeks ago. She had been out on the voyage from 
this ))ort to Jamaica and back, not quite five months; previous- 
ly to her sailing she hud bevn new coppered. Bars of cast-iron 
three inches broad, and one inch thick, covering about 106 tli 
part of the surface of the copper, were placed npon each side of 
the kfc’bl, from the stem to the stern, and fa'^tened on with cop- 
per $pike-nails| The 'I'ickler went into the Graving Dock t<3- 
day. I attended before the water had quite left her: and im- 
mediately on the iron on the keel being visible, went into the 
dock to examine it. The usual crust of red rust uppoaretl upon 
it ; but on applying a ship^ .scra|ior to it, I found the iron 
<iuite soft, to the depth of neaily half an incli. A quantity was, 
scraped off, which had all the appearance of bkick lead ; and on 
K4’0(dS:%i it foiled the fingers in the same way that black lead 
does, quite hot in the space of a minute or two ; the 

inner part of tl^ iron-bar, or that next the copper, betrtgj^ quite 
bard. I ^mpped a amall quantity in paper, and put it'in my 
pocket ; ami oit taking ii» out again, in about a quarter of an . 
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hour, it had become very hot, and smoked, atjd soon assumed 
the appearance of rusted particles of iron* The bars of iron 
had been very little reduced In substance during the \oyago. 

With respect to the copper, such part of it as yfm not co- 
vered with barnacles appeared bi’Jght ; and, as f r as I could 
judge from such agt inspection of it, as perfect and entire as 
when it was put on; but I ftever a bottom more 

thickly 3tuSde(1 7cUh Imrnailcs^ nor any that were more difficult 
-rto scrajie offV They were all rather small It was only on the 
lower part of the how , and about two inches above, and four 
indies below the iron^baib that the eopper wms not covered with 
barnacles ; excepting tfie^Mpper part ef it, which had been lit- 
tle under water. 

Several vessels ai'c expected to return from the East and 
West Indies in the ensuing month, having had Xx.rov^hUmm ap- 
plied in the same maimer that the 6a<vjf-iroii in the Tidier. 

(Signed) CiiAitLLb lIousrALL.’’ 

II 

Deau Sib, lAvapool^ May 19» 18251 

In my communication of ITth Mtircb, I gave you the re- 
sult of one tnal of Sir II. Dav^'^b method of defending the cop- 
per-shcathing of dnps, by means < if bais oi iron. In that iu- 
btaiicc, the copper was defended from con psion, but had become 
excessiv<*lyy52^/, from the adhesion of bauiacics Sevcia) olh^r 
ve^-bclb, &o piotcctcd, have since ai rived mtlubport., and the 
following details will be found intcre^Ung, because ilic^ confirm 
the efficacy of the method in pu serving the aoppei, even on 
very distant voyages; but, at the same time, it has not uniform- 
ly prevented J:ho adhesion of parasitic slielUfish, as lias been ah 
leged. Indexed the slightest effect docs not appi'ar to have been 
produced in some instances on these animals, by the current of 
negativ e electricity. 

Tlio explanation of the uiKommon foulness of the botl^of the 
Tickler attempted in the Annals ofPhiiosophyH v^iil notapjjjy to 
all the cases now to be detailed . for in some, on the principle there 
maintained, the copper was out yet the ^lottoqi remained 

clean ; while others, under Simihar drcumstatices, were so 
coveired with barnacles, to be sf^iiously ifopedcd in their 
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course : Nor aiu f aware of any expcrimc*ut or induction wliich 
would lead us to if negative electricity be m hostile to such 
aiui:naW as has been rather ha^fHly inferred, that tlic increase of 
ibis current should be favourable to their accuniulatiou 

on the coppt*f . 

The fadt, that, when two metals of different degrees of oxida- 
bility arc in contact^ in a saline liquid, tue least oxklable will es- 
cape corrosion, has long been fnmilkir to chemists ; ])itt this does 
not dtnuni&h tlie merit of the distingmshed iiufuidual, who first^ 
applied this fact to the important puqio^cs of prcscriing the 
copper of bhi{>s. That this {llan will i^>f^;always prevent the ad- 
hesion of ))arabitic;il aniinaU, the experiments made at tliib port 
have decided ; but, notwithbtanding the decided and unfavour- 
able opinion of our jiractieal incn, it docs not ap{>ear to me 
certain, that the ships were canmlcmhly rnofcjoid than if there 
had been no defence ; ancl, at any rate, the copper has, in every 
instaiK'e, been saved. Many more experiments must be made, 
Ik fore we can ascertain which mode is most liahio to jindnese i 
and, in the moan lime, u is of importance that every fact, on 
eitlier side of the ([ucstion, be cundklly laid before the public. 
The point is not to be solved by hypothetical cxplauatioiis, but 
by a careful coUection and comparison of fiets. 

In t)ic in-tauc\.s before us, how’ iar the uncommon foulness of 
the bottoms of the Tickler and the Dorothy w^as ow ing to the 
mode of defence, it is difhcult to determine : ibr the copjier of 
ijic ships Dee and llublcisson appears to have been clean ; al- 
though they had p»,rjbrmed voyages w ('ll known to be equally 
favourable to ike adhesion of barnacles. 

The ship HiidnssoHy belonging to Mr llor&fall, was lately 
in dock, after a voyage to and from Domerara, where f^he lay 
some weeks, iu a river remarkably favourable to the adhesion of 
parasitical animals and weeds; jet, when I examined this vessel, 
,her copper appeared jierfectly clean, as far as cuuld be seen, 
vyBon (ste was purposely set hy the stern in unloading, in order 
to shew her copper at tiie bow^s as low as possible. The cap- 
tain stated ,^fhal,$ before coming into port, vvlnle yet in clear 
water, ho had seen her bottom, even to the keel, and it seemed 
• to him quite dean. This^hip was defond<?d by a bar of uialle-. 
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able iron, fustenetl 6n each side of her kjecl, by coppet .vpiAtf*. ■ 
The iron covered about 9 \,th of the suHact' of her co]9j)er. 

This, is an instance of a sjii{>*sup{^sc;d tobfe over defended, 
yet ivmaiuing clean, in a phice very favourable to th^ adhesion 
of barnacles and weeds. 

The Elhabcth^ ii vcssj^I defended exactly in tlie !:;auje nninnoi*, 
and by metals in tlie same prop>rtfon«^ made the s^me voyage, 
^*]3oth -^hips had hcen newly coppered when they left Liverpo<jI ; 
and the Elizabeth’s copper appeared equally clean as that of 
the Tluhldsson, when reloaded ; biftt as she did not enter the 
graving docks, It is not^hsolutely certain that bhe \\as quite 
clean; especially as the Dorothy> about lobe mentioned, a]>- 
peared equally so, until she was viewed in the graving-dock, 
when hci bottom w'as fouml to be uncoinnumly Ibul l)elow the 
bilge. We believe, iiowever, that the copper of the Ilubki.S'.ou 
was perfectly clean, iib was pro\ed in the ca.\‘ of tlie l)oitoin of 
the Dee, a very large vessel, belonging to my relative Wr Sand- 
biciu This dhip was newly coppered about twelve mouths ago, ^ 
and a bar of malleable iron, about Jths of a:i inch thick, and 5 
inches broad, was fastened, on each side ol’ the keel, with ietm 
spike-nails. The iron covered al)oul cf the copper surface. 
Since that period ^ho has nnalc tivo voyages to anU iVom Denie- 
rara; and, at the conclusion of the last, wa.^ put into a g*ra\ing 
dock, when her copper was found to be perfectly free from 
corrosion, and almost eritij ely clear of adhering stihstancos, ex- 
cept a few very small barnacles near the keol,yc;rc and 

This instance (as well as the liuskisson) slicv^, that over dr- 
jTence cannot be alleged as the cause of the foulness of a ship’s 
bottom, for both of lliesc vessels had a much greater presportion 
of iron to their copper than the Tickler, when the bottom was 
covered by large barnacles, I'hc iron spikes, employed to 
fasten the bars of iron on iJie keel of the Deo, were so much 
corroded a.s to endangor the falling off of the bars. Copper 
spikes are thus certainly much to bo preferredTor this purpose. 

The Dorothy, a fine ship belonging to Mr Hors(kll and Sir 
John Tobin, had, since the application of Sir H. Davy’s pro- 
tectors, made a voyage to Bombay oSid back. The copper was 
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defended ;in the sanie manner that of the Tickler, the Huh- 
kisson, arid the Elizabeth.- The projjioiiion of iron was about 
the yurfajCe of the copper. When afloat, tlie Dorothy' 
appeat^^t'>a r?<?an ship, and tlie cui)taiii had only re?narked, when 
looking fivi®? the cabin window, a few adhering substances near 
the which be .Supposed to be weeds ; .but when I went to 
view: her, bottom in the graving dock, I was surprised, no less 
thmi Mr 'Horsfall, to find the whole of her bottom, from 
stem to stern, thickly studded with large specimens of Lepcis 
anatyirUy and enormous ones oV Bfdanvfi Tlntinnohidum. The 
shells of the latter ad hmtl so closcdy^to the copper, by their 
broad calcareous bases, about Jth of :ai nieli iii thickness, that, in 
detaching them wdtli the carpeutcr''s scraper, the sides of the 
shells were generally broken from tlie base ; whicli last was with 
such difficulty removed, so that, when consulted by Mr Hoi-sfall, 
I reconiin ended llie employment of sulphuric acid to loosen 
them. We remarked also, that the specimens of Lepas anati-^ 
fera were considerably larger on the starboard than on the lar^ 
board side of the ship. On noticiitg tliis to the captain, he in- 
formed us, that the larboard had been the Ice side of the vessel 
almost constantly during the passage to Europe, and conse- 
quently most deeply immersed in the water; a circumstance in 
the economy of this animal not unworthy of notice.’^ 

The following particulars of the Dorothy’s outfit and return, 
were added by my intelligent friend Air Horsfall, in the begin- 
niiig df Alay. 

Dorothy had been coppered about one year, and had 
t^iade a voyage to Bombay, and back to this port, when, in 
it was determined to place bars of iron, 4 inchef broad and 1 
inch thick, along her keel, covering part of her copjicr, in 
: the expectation that the iron*would at least so far preserve the 
copper from corrosion, that it might bo permitted to run a sev 
coud Voyageto Jndia, without being renewed ; wiiich can seldom 

d&M with perfect safety, in undefended ships. Tlie iron ex- 
tended from one end of the keel to the otlicr ; and was fastened 
on with copper rftails, witli large heads. The Dorothy, thus de- 
fended,^ sailed again for Bombay in Jvuie, and returned to Liver- 
pool about one month %o, (May 4.) ’ She w^as put into the 
graving-dock yesterday, and an cxaininalioa of her bottom took 
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place, as soon as tlie water had left her. The copper appeared 
no more reduced than at the tennkiatkm of the first voyage. 

* The iron was diminished gcncTa% about -f indi iu breadth, aiid 
from I to ^ Inch in thickness, at the ends of tlk^ 

3 or 3 feel. ^Ldic iron was inucJi more reduced 
any other part. Tt was covered with the usual rust, not at all 
resembling cast-iron under similar circumstances. ; The of- 
the ship'^s bottom, from end to end, and from 6 to 6 feet dti 
breadth, w'us full of fleshy harnacli s of uncommon length,' and 
a few of llie hard-shelled species *[*. What remained of the irpn * 
is still consi(h‘red a sufficient ])rotcl?‘tion for a tliird voyage^o ^ 
India; and it appears only to bo necessary to drive the large 
copper nalLs up a litile, lo seeuie the iron bars lor the next 
V()yagC.*” 

I may adil, lhat all the baJam died and corrupted before the 
sliip came into tlie graving-dock ; hut many of the Icpadcs were 
l^live wlien I examined the bottom. 

The alleged over-defence of this ve ssel c;mnot ho inferred 
from the accumulation of shell-fish. If the negative electricity 
was the cause of the (IcposHlon calcareous vutifer^ it ouglit to 
liave been deposited indiscriminately on any part of‘ the copper; 
but it wa 1 not dej)osited, except in th.o ]i(M f('Ctly organized shells ; 
and not a speck of calcarcM'.us depo.sit was ou any j)art of the 
copper, except inukr the animals. To consider a lioautifuliy', 
organized body, us the shell of \[\a bakinufi is known to every 
naturalist to be, us a mere electro chemical depcjsition, h not 
much loss fanciful than to regard the other functions of tRe ani- 
mal in that light .“J;. 

* Lepiis anatiferu. ■!* Balanus Tiotinnabuium* 

.t a"he application of Copper to sbipii’ bottoms, was originally intemle<5t to guard 
the lower timbers from the weeds and woriAs which continually imbedded thm- 
selves in Jong voyages, occasioning great impediments to sailihg, and ^cn en- 
dangering the Uvea of the seamen* la tlie action of Sir Edward, Hughes tv'ith the 
French fleet undcif, Suilrcin, in the Indies, in the year >17S2, the' lai^^r ob- 
tained advantages over the British, having arrived from Ebt^pe with chiVj^ei?wbot- 
tomed ships, which enabled them to keep the weather-gauge of Admiral Hughes, 
whose fleet was composed of wood-sbeathed bottoms, overgrown with w^eeds and 
barnacles. In fact, the value of clcan.bottomed ships, enabled the French to force 
the fleet of this country into five general actions, and to gain many signal aflvan- 
tages, ‘ • 

The first vessel known to have been coppered in England, W’as the Alarm fri- 
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Art. %V%,^Oliservutions and tfjrpermentjf on the Structure 
andJFupetmis of the Sponge. *J[iv lloBERr Ejwjjno Grant, 
I'^R. a E., F. I. S., :SL W. S., kc. Continued 
ft, 7^ 

As ib^ Jhctd ori/k^s oft the surfcuie of the fepoiige were 

ihft only to the ittterual canals which had intherto ai- 

tr^c^ed ttife ai^fefttion of zoologists, it was \ory natural for them 
to that the wurishniont of tins animal is drawn into the 

body by these apertures, as by so nuiny polypi ; and wlietlicr 
tliey supposed this power of suction to ftepeiul on tlie fecal on- 


gate, in 17CI. During the war, when the price of coppei rose from Hid, to 2<id. 
|)erlb,, \ciiious> substitutes were iptroduccd. A geuileman of De\onpoit made 
an CEpeiimexit on a ship named the Adventuie. Ite taused one side of her 
bottom to bo coated in the usual with piUh and tar, and the otbci with 
what U faniiharly calkd liinmmg-honbc Stuff, (eonsUting of poisonous particles, 
takoii ^on* the chimne)s ol uii-manufiJCtonOs), mi%ed with pitch and tai. On the 
return qi ftus lessel mto port, one side, to use the owner’s cApression, ‘‘ was like 
o hay-0dd,*' whilst that on which the poison had been laid, ivns os clean as when 
she sailed* Mr T. Locke of Plymouth, also used a small barrel ot the same sub- 
stauoe, mixed with the usual inatenaU, on a large ship of 1000 tons; and it Wtus 
found to present the accumulatiou of weeds and bainacles. 

But though copper W^as found to preserve the bottom of a ship clean, the oxula- 
tJort of this mqtal h so great, that, after a few > cars’ semcc, it has frequently been 
found to be utterly unfit for faitber use. To pre\cnt this waste from oxidation, 
and Its attendant inconveriienccb, 6ir Humphry Dd\ y recommended the applica- 
tionofpieces of cast'iron, which, by a galvanic influence, should piotcct the whole 
body of c«?pper. The Pandora was one of the \ esstls tilted out under his di- 
lection about twelve months since at Portsmouth ; she is now undergoing rejwir 
at Plymduth, and paitioUlar attention has been paid to the effects of the expert- 
TUenL It appddrs that th* prese'nco of the iron has completely prevented the oxi- 
dation pf tlie copper; hut the bottom is so foul with weeds and ,ermes, that 
no one would have imagined she had been coppered. The Niglitingale, Druid and 
Harlequin, whicli were also fitted on S^r »Humphry Daiy’s principle, have been 
found in a simiyiar atate^ with the addition of barnaclds ; and the iion used for pro- 
tectors, him been so acted upon, as to be found In a state of decomposition, reduced 
in Weight u»<i presenting the appearance of phimbag.#. 

In of Sir Hurapbiy Davy ha^ proved the powder 

of iron to prevent ttie oxidation of coppei, it has failed to cure the far greater evil, 
the accumufation of W'eeda and animals upon the bottom, to prov ide again&t w^hich, 
copper was at first introddbed. In the mean tune, his Majesty’s Gov eminent, wo 
*ire infi^rmed, have decidt.d upon discontinuing the practice of iron protector?, and 
^ers, it is said, hav^e been isbued to tlftit tlTcct,— Iidit. 
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fices thc'inse)vci5, or on (!k‘ contraction aiul ililatation of the gc-, 
iicral mass of the sponge, they coukl , not fail to imagine thaf 
djosc orifices would Oiliibll a Uhul of fcvstole and diastole corre-. 
sponding with the exit and euirance of the watet\ GavoUni, iiu 
deed, that profound and accui'ale ohserver, oidy seen 

the minute />oV 9, every wlicre over the snirlacc of the anin^al, 
but even conceived that tlic sponge was nourished by these hu~ 
pcrficial pores, as mryme }»larits are, lie was not aware, hovv^j? 
ever, of the cuiTenls which jiass oontinualiy through the body of 
this animal, and imagined the fecal orifices to bo mere accidental 
appearances, Avhicli not met f*ith on every sponge. As ihi^ 
circumstance of the wimi of lecal orifices on 'many s])ongos Iva?*' 
been frequently alleged by naturalists, and even by Laniouroux. 
it may be proper to remark here, that, as current.- ol‘ water p'asr, 
through the boily of evejy living sponge, from tlm surface to- 
wards the interior, tlic same currents lire eonlinually Mowing 
from the interior to the suiface by diiu n'ut }>assages ; and >1 is 
of little importance in the economy of tins animid, whether ihe 
apertures by wliich the currents have tliciv exit, be large and 
conspicuous, or mimitc and less easily* ohsevvablc ; every species 
of this genus mast necessarily pcs.'0,?5 vsuch orifices, great or 
small, for the dlscliarge of its current"’, its excrements, mid It* 
ova. 

In the Spo?iffhi compresMU and tnaiiy Uihiilar sponges, (Ik 
currents pass in a pc’rfectly stralghi lin.*. through their pariete-": 
from the external pores to the intcrioi of thoir general cavity., 
which is always quite ojicu at its pendent extremity. *'0n laying 
open such sponges, we do not perceive, on tlieir internal 

or external surface, any large local oinficcs as we see on the ex 
toriial sut;face of the l!(p(mg}a officinalis; but if wc e.xamine die 
internal surface of their general cavity, wo easily piCrceive that 
they have nearly as many small orifices for the exit, of the cur- 
rents, as there arc pores on the outer surface of their parictes, for 
their adnvission. It is quite evident, that, in such spoqges its the 
papillaris^ cristata^ panlcva^ &c. the same arrajag^me^t could 
nor possibly exist ; for, as tlu se animals spread over the. smooth 
surface of cliffs, the currents cannot possibly fin(l an exit on the 
surface opposite to that on w^liicii the pores are distributed, that 
surface of the spohgo being coRiplclely shut up by the solid 
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roL’i;. Th..'y j> re doomed to but r.ne f-ce for tl;c 

ili.stribuUcn KhIj cl* ‘Jjoir pores a!td fec-el onflces ; iuid. tbereibre^ 
the pert and tl:e narrow I ube^J<fc. leading in from tUcni, must 
either paie^on ^separately through iho i^e»dy, and open 
each l)y a orifice on the surfact^j r,v they mast pour ibcii. 

current!^ int()(*eria’m#gcvi)era] reservoirs or canals^ r^ufietl ibrougli 
every part of lire bodj^ which niay convey them away by few 
•and large orifices, * In tlie .former case, there would be* as many 
fecal orificcvs .pouring their Ibui conlenls over the downy surface 
of the animal, as lliere are pores wliose delicate inb.ahitants are 
struggling to convey a limpid* stream through the interior. In 
the latter case, wliieh is the arraiun'invoi foliovred by nature ai 
the coiistriation of this beauliful and otmiplicated zoophyte, a 
much greater KUirface is aliowcil for ilio titstri!)ulion poves, 

and muj h greater cloanliucss isobstTved in. discharging the fecu- 
lent matter, by a fevv oritices, :n\{\ those placed at a conveiacsu 
distance from the iiores. I’lic bj'anehetl sjKjngcs, as the ochdata^ 
dichjtoma^ &c. are, in this particuUr, placed nem h in llic same- 
circumstances as lliose wliich spread over the surface oi‘ i-ocki 
duy have i>ut ore suriace for \hc disirilmtioa c;f their pore ^ and 
fecal orlllcc^, and, tonsiaiuenliy. '‘>e ohser^'c ihcin collect their 
currents, and l)rlng tliem luick to the surfatv^ by few and largo 
larifices, n hieli arc couveniently ariiUigcd along the outcr iuar 
gins of ihc hranchcv^. Every sjvmgc, thetvlony possesses fecal 
orifices, tliough dilFcring reuuirkably in size and distribution in 
the di/reront sp.ccies; and though liic* J'oilowlng; olr-ervafums and 
exporimeltts have been made cliiclly on those orifices which are 
large and cons[nc^ious, and have already been observed by na- 
tiiralistb, it is evident tiiat dicy must apply equally to tliose 
which have cstapctl obsci vuU<3iii ii'oiu their uiliiutciiess. 

Sinc^' Marsigli fii^t stated, iiioa; tliaii e. century iigo, that he 
Ivul actually seen those round local orihees o» liio surface eon- 
.tract and dilate tlieuiselvcs in the spinsges ('f the jMediterroiutaii, 
Bllis and Dr Knight have declared the suitie fact re^pt cling tiie 
sponges the Knglish 'coast, and the same statement has been 
repeated by other naturalists. Solandcr, JSUis, Bru- 

guifere, and Bose, Ijave introduced the singular power of suction 
ascribed to tltc fecal orifices into tbeir definitions of the sponge. 
Ijamouroux .and Dainarck ct>n''itter ihese ordiecsais dcsUneil to 
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Fidniit water into the interior of the body, or as common orifices 
through which poljpi occasionally shoot out their heads. Pal« 
las has inti'oduced the systple and diastole, ascribed to these ori- 
fices by his predecessors, into his definition of this animal, and 
Cuvier has copied this singular phenomenon of s|X>nge, 

as an estuWisfic J fact, into his Regue Airirniih . 

In a subject like this, which has defied tlie reseavcln*^ of na- 
turalists for a period of three thousand ye^rs, it is an important 
step tow^ards the, discovery of truth, to examine mmutely the ac- 
curacy of all statements and opinions already entertained regard- 
ing it, whether supported by greiit authorities or by great anti- 
quity. It is of some importance to determine, Whether the 
living sponge has any sucli pow er of contracting and dilating the 
fecal orifices ; because such a property might have much influ- 
ence in the mysterious functions of this animal ; or a belief in its 
existence might lead to an erroneous opinion of the uses of these 
orifices, or might interfere with tJie true explanation of the cur- 
I'eiits which flow from them. It is likewise important to inquire 
into the existence of this property, because we have just seen 
that it lias been assumed by the most eminent naturalists as a 
leading character of discrimination between the sponge and 
neai'ly allied genera of zofiphylcs. 

It has been already shewn, by the above experiments, relative 
to the direction and force of the streams, that the currents never 
flow into the fecal orifices, but constantly, in one direction, from 
them, with a smooth and equable motion. It must therefore be 
evident, tliat any palpitation, or other motion, whicli Iche lips of 
these apertures might exhibit, could have no effect in producing 
the streams whieli flow from them, whatever function such sin- 
gular motions might perform, in the economy of the sponge. I 
must likewise observe, that those naturalists who asserted, that 
they had seen this systole and diastole, or palpitation of the fecal 
orifices, at the same time believed, that these motions had the 
most intimate connection with the streams; that the sponge, in 
fact, sucked in and squirted out water by these orifices, as by so 
many polypi ; or, as we sec Ascidia^y and many bivalve mdlkisca^ 
suck in and squirt out water by two highly contractile orifices. 
There is, therefore, some grounds for suspecting, that their pre- 
conceived errors may have had s61me influence on their observa- 
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hon of the feet ; and as Mr Ellis lias been proved above to be 
wrong in the most material part of his statement, regarding 
the direction of the currents ; may likewise have fallen into 
some mistdk^e, in what he has alleged concerning the motions of 
th^ fecal orifiefe?. 

I first selected a large entire specimen of \\\e^7angia panU 
cea itoteco. basin of sea- water, in which I perceived it propel- 
Ihig its feculent matter very briskly, and, along with that mat- 
ter, occasionally discharging those singular moving round bo- 
dies, which I have termed above the Ova of the Sponge, in 
compliance with the noinenclliturc of jiatiiralists, for similar 
moving bodies, which have proved to be the germs of other z(K)- 
phytes. jf\s this sponge has always few and very large fecal ori- 
fices lying on a level with the general surlace of tlie animal, it 
is well calculated for examining the singular properties of suc- 
tion, palpitation, systole and diastole, which have been so gene- 
rally ascribed to these orifices. Having placed this lively spe- 
cimen in a shallow vessel, filled with clear sea-tvater, and in a 
favourable light, for looking down into its aperture, I observed 
it attentively, fi>r a quarter of aii liour, vith the naked eye; and 
afterwards, for nearly the same lengtli of time, through a pocket 
lens, but could not detect tlie slightest contraction or palpita- 
tion, nor the most languid inotiou of the orifice, over wiiich tlic 
lens rested, although the stream coiitlniied to flow quickly fiorn 
it, without interruption, during the whole lime. 1 now let fall 
a dark coloured grain of basalt into tlie orifice of this bright 
yellow sponge, and looked sideways upon it, in such a position, 
that the grain wah>pnly half seen over the margin of the aper- 
ture; the slightest dilatation Avould have brought the whole of 
the grain into view, and the slightest contraction wpukl have 
immediately concealed it from me ; but though attentively ob- 
served, for ten minutes, with the head fixed in one position, tlie 
gl'ain remained constantly in the same situation, just half seen, 
over the margin of the' orifice. In another living v'^pecimeu of 
the same kind of sponge, 1 tried to force the aperture to con- 
tract, by piercing and irritating its parieles with a sliarp needle ; 
and after pou\'ing off a little of the sea-water, I touched the vi- 
cinity of the aperture with a red-hot wire, without producing 
the, smallest change in the diihensions of the orifice. In all the 
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ox})tTiincnt?; of this kincl, I have never been able, })y any irri- 
talion (pf a fecal oi inco, lo accelerate or retard, in the slight- 
est degree, the velocity of tho^'currcni, whadi iss-jcs from it. 

I have frequently redined upon iho rocks, at Preston- 
pans Hay aiifl at I.citl], during the recess of and have 

\viitched ritlentiVdy, with the naked eye, and with the assistance 
of tnagnifying powers, llie fecal oriliccs of a great variety of 
sponges, while still grov/i rig, iminjured, on tlieir native seats; 
but neither ii\ those which w-ere under tlic surface of the sea, 
nor in those which paved the bollotn of limpid pools, nor i[) 
those which il)e tide lied l-^ft lincbiered, could I over deteci ll*e 
slightest motion of tlie fecal ordieus. In iJicse situations I have 
irritated and punctured the vicinity of th.c orifices with a needle, 
and have touched them with nitric and nuiriatie acids, and tlu^y 
inive, notwith-iafuhng, retrained perfectly molkniless. 

The local orifices of tlie bvandRd species tccai to l;e equally 
inactive, ,‘U> in lla)^e which .sjiiersd ^ ver (he suriiice of rocks. 1 
fiuspeiidrd several living branches (.f the (oinnion di- 

cliotomn^ .and of tlie Suonglaoculata. and ySpong ut iverantpiUna . 
bcpavately, in glasses of clear .sea-water, and o!>serv(Kl attenlive- 
ly, through the sides of the vessel. , ilie round orifices, rangct! 
along the outer niargins of the branches, but conld not perceive 
tlicm change tlieir dlmetisioTis, in tlie smallest degree, alUiough 
their currents and foculeni discharges we»’e distinciiy been. On 
piercing the woolly surface of these branci\ed sp/onges wall) a 
needle in tlie ncig]ibourb(R>t! of the orifices, titcy did iiot enlarge 
or diminish their diameters ; a w'hitish dial ky matter came out 
from the punctured places of tfie.se sponges, "and diffused itself 
quickly through the water, 

I cut o^!' an entire jiromincnt papilla fi oin the Spongia u?xns ; 
and after placing it in a watdi-glass, will) clear sea-\v;iter, I look- 
ed down, through the si might orifice of Uiis isolated papilla, with 
a powerful micro&cojie; f)ul though particles of matter were dis- 
tinctly sccs), propelled uj)warcls from the aperture, it was not 
perceived change its caliber, or exhibit the slightest motion 
of any kind. This papilla, wdtli a wide passage extending di- 
rcctlj^ through it.- axis, when jnaced on its V>ide, vindcr the mi- 
croscojxe, shelved a current pairing out at b^th its open extremi- 
ties. 1 )isav here rcanark, ebat on paj^illa^ whicii J hnrv 
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JuUicrto oxainincd^ poivf?, fi^r the lo<l<»‘cnK‘nt of ccrlaia RmalJ 
moving powers, and for the admission of v/ater inlo {Jic iriterior, 
are as distinctly seen ns (iiX the ^^cneral vuvfaci' of the sponge. 

1 have freqnenlly cut off all ilje pTj])iliaj from the surfaeo of a 
Jiving sportgi\^mihoiJt therehy c^ccasioniiig ihi) siiglite^l Intcr- 
ruptioa or retardatu>i> of tlic currents from thi^v-^pong?. And 
curvcjms have ulwnys continual to flow as (juickly, and for ns 
Jong a period, from (.riiices, dc'])rivcd cd' their projcclijig conical 
papilhe, as from the orifices, on wliich live papilhr liad been left ^ 
entire. T have ollen .taken s]>cchnens of 1 he >Spo)ip;ta vompre.^sa^ 
WiiicJj Inul only one openiiig §it tJte cxlivsnlt)/; and on cutting 
oir then’ peduncle, so as to f>y dieiw open at I>oih e nds, I have 
always found, <m }>[a4‘ing tficrn liudcr the niicrost'ope, ^ith sea- 
water, that they scitl forth a current, cuually uov/erful, from the 
ra tificial, as fj’oni the natural oiihce ; ;nu}, Iralcc^h a t ran^vvorse 
r^ection, taken out from, the iniiMle of this ^auniul, ]>y eutilrig off 
l)Olls its ends, wlien placed uiider th.? n)?in-o,o:oj>o, 1.-, seen to pour 
fbilh a languid stream, tron) !){)th oxlrernilies. 'niese circum- 
slfinces sidHciently sdunv, tlur. there is nulhhig iii li]e struct arc 
nr proporruv. of these (alfjces, tlait i'. at ail uecchba^y to the ex- 
istence of the currents wliich l*su*e jVetm tlceni; and the only cf« 
fects which a jrijiilia can possibly ha\e on tlie ciirrciit from it, 
arc to lorivcy tliat cunamt a Jiflle* off from the general surface 
of ilic aninia!, and to add a liiiie more water lo the entire stream, 
by Uie minute cuvri'ut.s of tlie per/ea, disc nl)u ted every where 
over the surface of l!ie' p:»ja!l:c it'^ch'. 

u\s die Sponpta erhduia^ nr ( kick's comb Sponge, w'us the 
species oonccrn'n^g; which Mr bilii-: nud j)r Ififjght stated. In the 
Transactions of tlie Ibjyal Society of London for l7(Je, that 
they had j-een ll:e iecal oriilcci conhacl and dilate ihcm^xdvcs 
when tJicy examined it alive in a gla,.s or sea- water on the coast 
of Sussex, I halve examined with panlcailar care the jdienomena 
cxliil^itcd by tills aniioal in the ih aig ^late. Neither on the sides 
of the liouldcr.s, where it is in/vt with at Leith and Trestonpans 
Bay, nor when favoiiralilv placetl in a vessel of sta-v/ater, have 
I ever observed it contract or dilate its orifices. I have fj*e- 
quently ex^unine^l its ajicrlures with the mieroscope, both wljile 
they were left uncovered, and when they wxrij ^Aill carrying on 
their cmT:‘ntfj unTer watctybul they liave always anialucd quite 
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motionless. I have tried to excite its orifices to contract^ by ir- 
ritating them with sharp instruments, by letting fall drops of 
corrosive acids in their immediate vicinity, and by touching the 
apertures themselves with a red-hot wire, but always witliout 
success. ' 

In order to' vj^^tjertain w hether there might be any Systole 
and diastole, or other motions, taking place witliin the orifices, 
in the course of the great canals, I observed steadily, through a 
'pocketJens, a globule of air, which I had caused for that pur- 
pose to appear at one of the orifices of the Spoiigia crUtdta. 
Such globutes make their appcarnTX.ee at the orifices of a living 
sponge, when il has been lii'itd out of the w ater for a short time, 
and is again plunged into it, when its canals are partially emp- 
tied, The globules of air tints included in the canals by the sur- 
rounding water, generally advance with a slow progress to the 
margins of the orifices, being pushed on by the advancing cur- 
rents behind, and escape to the surface ol‘ the water, to allow a 
free passage to the vStroann It must be obvious, that, if there 
wxrc any systole and diastole of the lips of the orifices, or any 
conti actions and dilatations of the parietos within the canals, or 
any such motions of the general mass of the animal, they w’ould 
have been manifested by the successive advancing and retreat- 
ing of the globule of air at the orifice of‘ the canal. It did not 
retreat, however, nor palpitate in the sliglitest degree, but con- 
stantly advanced with a slow and cijuablc motion, till it escaped 
from the aperture to the surface of tlio water. I raised this 
portion of sponge a little out of the water, and placed single 
globule of mercury over one of the orifices. \J/Mnle I observed 
the globule steadily through a rnaguifying glass, I irritated the 
papilla with^a red-hot wue, but did not produce xiny motion of 
the orifice or papilla, for the mercury was not observed to xI&g 
or sink. A small lively brancli of the Spongla coalHa was 
placed ill a watch-glass, w ith some sea-water under the greatest 
magnifier of , the double-reflecting microscope. .The spicula pro- 
jecting and converging around the orifice to defend it,* 
magnified into large, transparent, pointed crystals, and the cur- 
rent from the circular orifice looked like an eruption from the 
crater of a volcauo ; but though attentively w^atched for a quar- 
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ter of an hour, while the torrent was in full activity, the spicula 
projecting" from the margins of the orifice never moved. ^ 

From these experiments, |^ei*£onnctl with every precaution, 
and frequently repeated during many months’ study of zoophytes 
upon the cc^cirt, I am persuaded thivt the spon^j^s of the Frith 
of Forth alx)ve enumerated do not exhibit -Naturally a systole 
and diastole, or palpitation of the fecal orifices, nor can be forced 
to exhibit these motions by very powerful irritation. This is a 
sufficient reason for abandoning such a property as a general 
character of this immense genus of animals, even though species 
should hereafter be discovlTed in t>y)pical seas, which actually 
exhibit such extraordinary and unless motions; and these ex- 
periments likewise serve to shew, that there is no necessary con- 
nection between snch motions and the currents, or other func- 
tions of tills mysterious being. From the close resemblance in 
horny fibrous structure, 'which I observe in the dried sjionges of 
distant seas, winch I have been allowed to examine by the libe- 
rality of Professor Jameson, and from the outward form and 
appearance of llmse which I have seen growing on the sliores of 
Italy and France, 1 am convinced that it is a property as little 
possessed by them as by tlic sponges of the Frith of Forth. 
Cavoltni, indeed, both irritated and punctured, w ith sharp instru- 
ments, the surface of the large Spongta officinalis^ wliile still 
growing on its native clilfs in the Gulf of Maples, and still under 
the surface of the sea, without producing tlie slightest change in 
the dimensions of its apertures ; and though his observations were 
jiublisfied forty yc^rs ago, we find this singular projicrty ascribed 
to tlie officinal *sponge by the naturalists of the present day. 

When we look on the surface of a living sponge, and observe 
its numerous papillm projecting from tlie body, 3tnd all termi- 
nated by circular openings of^ different dimensions, from which 
currentis of winter are constantly pouring out, it is difficult to 
persuade ourselves that each orifice has a fixed diameter ; we 
naturally expect them to contract occasionally, as#wc arc accus- 
tomed to See done by the similar openings of many molluscous 
animals, and the motions caused by the sponge in the mass of 
the water may smnewhat confuse the vision, and thus assist the 
imagination. Wlien a globule of air is advalhcing through an 
orifice under water, it ha^ the effect of diminishing very much 
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the ayjparcnt diameter ol* that oritice;^ from llic great rarity of 
^tlie air in the globule, compared with the dense mediitm of the 
water ; and when the globule ^esdipcs from the aperture to the 
surface of the water, tlie orifice appears to the eye to have on- 
Jarg'ed its duim<^r considerably. I am inclined ^ think that 
some optical decq^ti«^n of this kind, a little assisted by the ima- 
gination, may have given rise to the belief of a systole and dia- 
stole of the fecal orifices. 

The opinion entertained by some naturalists, at an unknown 
period before Aristotle, tlial the sponge contracts itself when 
touched, has passed Avitli bftle c‘l^an|;o, or examination, through 
a long lapse of ages, and is copied into the bVi^tems of l\,amarck 
and Cuvier. From ihc remote origin of this opinion among the 
Greeks, it Is not impossible tliat it may have been brought from 
Egypt by Herodotus, vriio has not given it a place in Ifu; writ- 
ings, but wdio appears to have slu.died Nat ural History with great 
minuteness wliiie in that ctnmtry. The vicinity oi' the priests and 
uaUir/ilisis of Egyjit to the numercias lajautifu! sponges which 
are know^ii to abound in ilie lied Sea., that menagerie of zoo- 
phytes, would naturally tempt tla^m U> i'Xjx rimcnt on these ani- 
mals, and would give any statements lluy might make regard- 
ing their living phenomena, great aiithoi ity among the natural- 
ists of Greece, and mijrc distant coimtries. 

Dul it seems more ]>robable, that it toolc its rise in Greece, 
where we find it first mentioned, and may lioen occasioned 
by the following circumstance. The .spt,fng'cs along the boister- 
ous shores of the Ilellespoat, wearc infinmed by Arlstctfc, were 
small, and of a hard texture, fiom tlic beating ^;f tlie sui’ge iiyv 
on them ; wdiile they w ere much softer, and grew to greater mag- 
iiificencc, on* the sheltered shores of the Pelcj)onncsus. In the 
latter situation, their living ]>rof>erlks could ncx fail to be fre- 
(yuently remarked by the naturalists of Argos, Sjjarta, Athens, 
and other large cities in that part of Greece, during their sur- 
veys of the maritime c(;asts ; particularly as the sponge waa,, at 
that time, extensively used by liie Greeks for many econbntkal 
ptirposos to which it is rot now applied : as ibr lining the heavy 
easquCrt of warriors, to diminish their friction, *. The great 
sponges along su^s calm raid sultiy bays, likq the juicy aloe in 


Arist. IJb, V, cnp. 16. 



^ and Functions of the Spovge. 34^} 

the parched deserts oi* Arabia, arc t)b^ervcd to fill themselves 
completely w’itU water w'hen in contact v/hh tluit demeBt, and tj> 
relam it for a long time Biittimanidicd, If, in this condition, 
tlioy are }>ut slightly pressed nn the surface with the finger, the 
tvalcr wnth ♦djich their internal canaln arc filjkxl, starts at once 
from several focal ^orilices, in such a mainirf as would lead one 
at first to suppose^ tliat tlie cficct was produced by some oiFart 
or trembling of the animal, "riiis, hiowever, is entirely a me*- 
chanical efiect, rcsuirmg frean the elasticity of the strong horny 
spicuLa wliicli iKnind tlie canals, and prevent them from cluni< 
ging their dimensions, or ehiptying/Jicmselves during the absence 
of the tide. And wlieii v/e atti^pt to tear those spniiges from 
tlio rock, we fc(‘l a much more powerful resistance than could 
naturally be o:q>eclod, from a ‘‘ut^stance “'o soft and elastic. 
This resistance migbt very eiailv be mi^lakon for a sbrinkinp- of 
die animal, but arises entlrdy iVoui the mccimnicril structure oi‘ 
its skeleton ; for, thougb the q'icula wlileh compose it are soft, 
flerdbic, and elastic, they are susceptible being stretched, 
and ihey arc bound tvigetlicv at ihdr j^oinls of contact, by a very 
strong ligamentous opaque matter, ccjually incapable of exten- 
sioj), as we see in ihv Spo7iOia cornmunts^ wjiicb we are constant- 
ly handling fi^r domestic puiqio.ses, WIk'U wc attempt, there- 
fore, to stretdi llie living aiiimal beyond a certain extent, the 
soft gelatinous nuitter escaj)es from every pore, and ibe animal 
either slips (pilckJy from our grasp, into its original positiou on 
the rock, or yields so suddenly by bsr'eaking, as to make it apj>ear 
us if it liad been ivsi. ting by some voluntary coutmetile efibn. 

The propdl'iy of tA)r*tracliug when tmjclied, had been so imi- 
foniily observed in animals low in the scale, and seemed so ne- 
cessary to iluir functions and sclf-pTcservaticm, that few among 
the ancients ventured to qiH in (jnostiou its CAisteiice iu tlie 
sponge* But as no one bad ever distinctly observed such a. tno- 
iioii in this substance, its real existence became very generally 
questioned by the botanists of more recent iimds ; and particu- 
larly by those who devoted tlieir attention to the study of ma- 
rine plants. Ray, Tournoforl, Bocrliaave, Marsigli, Linnoeus, 
Spallanzani, a Ad nearly twenty natundists of eminence during 
the last century might be quoted, ivl^p rog udckl the s}‘>ongc as 
a vegetable, and ih’stibitr of tvn^trj^clilo But th .: ninne- 



S44 Dr Grant's Observations On the Strwiure 

rolls discoveries, botli respecting the chemical principled and the 
actual existence of polypi, in many of the supposed marine 
plants, brought to light by Marsigli, Geoffroy, Leihery, Imper- 
ati, Gesner, Peyssonell, Cavolini, Trembly and Ellis, the di^ 
tinct animal odo^r possessed by many sponges, Jboth in their 
fresh and burnt staVc«^ the abundant gelatinous matter which 
occupies the. interstices of tlie horny fibres ; the palpitation of 
the fecal orifices, alleged by Marsigli, and the discharge of ex- 
crements from these apertures, discovered by Ellis, at length 
compelled naturalists to return to the ancient opinion of the ani- 
mal-nature of the sponge, to regj(rd it as a kind of ambigu- 
ous zoophyte or animal, approaching nearly to the form and na- 
ture of a plant ; in which opinion most zoologists at present 
agree, liinnams liimsclf changed his former opinion of its vege- 
table nature ; and in the later editions of his S^stema Naiurce^ 
classed it among animals. 

The contractile power formerly ascribed to it by the Greeks, 
was again revived ratlicr from principle than from actual obser- 
vation ; and as this property had not been very distinctly mani- 
fested to modern zoologists, the statement of the ancients was 
adopted under a modified form. The sponge was now said to 
exhi!)it a kind of trembling motion when touched ; and this 
equivocal sign of irritability is now ascribed to it by almost every 
modern zoologist. Cavolini and Rrontagu were of a contrary 
opinion they considered the sjiongc as destitute of irritability ; 
but from llie want of decisive experiments, the most eminent na- 
turalists still continue to ascribe that property to it, believing it 
somehow essential to ifs existence as an «aninial.^ It has been 
very recently stated by Gray, that the small hard spherical 
opaque grains, 'disseminatcdiii groups through the substanceof the 
Spongilla, a genus considered as ne/ndy allied to the present, and 
which Linnmus formerly considered as the gi^ain^br seeds of thi^ 
fresh-watcrplant, actually enlarge, and become distinct spqngilfo, 
when preserved for a few days in water ; and from analogy 
with this substance, it is again maintained, that' the true springe 
is a marine plant, containing similar clusters of grains, and, con- 
sequently, a being destitute of contractile powerf 

Pallas, Solander, Ellis, Gmelin, Bruguiere apd Lamouroux, 
consider the contraction of the sponge when touched, as an ef- 
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feet produced il)y the soft gelatinous matter which occupies the 
interstices of the horny fibres, while Lamarck and Cuvier seem 
to consider it as a property^elpngiiig to the entire mass, of tjte 
aniinah Lamarck, in liis valuable memoir on this animal, and 
in his recent great work, has e\cn entered into^n explanation of 
the cause of this fl'embliiig motion or contraction of its 

body when touched, by comparing it, as Ellis had done before 
him, with the Alcyonium ; and he conceives, that the existence 
of this property in the sponge is indisputable, bot]\ from its afta- 
logy with these compound animals, and from the testimony of 
the Greeks, So great is die analogy, he conceives, between the 
sponge and the difterciit specu^^bf Alcyonium, which present 
superficial polypi, projecting from a flosliy contractile base, that, 
if the sponge were examined under water with the necessary pre- 
cautions, the polypi niigliL be seen projecting from the gelatinous 
matter on its surlace, and have hitherto escaped observation, on- 
ly from their smallness and colourless transparency. 

It is important to inquire, whether the mass of the sponge 
possesses any contractile powair in the living state, because, in 
the absence of all positive evidence of the existence of polypi, 
this property of irritability constitutes its sole claim to be re- 
garded as an animal in tiic zoological system of Lamarck, W'hicli 
is now adopted by most of the naturalists of Europe, As the 
division of mutter into the mineral, vegetable, and animal king- 
doms, is entirely founded on assumed characters and arbitrary 
definitions, Lamarck has assumed irritability as the sole discri- 
minafing test of animal life, and has shown, that this singular 
property of ri?action becomes less and less apparent as Ave ap- 
proach the lower limit of the animal kingdom : And conse- 
quently, if the sponge cannot be made to manifest any sign of 
irritability, it must, upon his principles, be excluded from the 
animal kingdom, and must Lc regarded as a vegetable, from its 
other properties of growth and generation. The discovery of 
irritability in the mass of the sponge, Avould not, only determine 
its true auirnal nature, but w^ould likcAvise confirm the analogy, 
which has long been supposed to exist, between it and the alcy- 
onium, and thus point out its true place in the scale of animals. 
This contractile power, if‘ ascertained, would afford an easy and 
satisfactory explanation the mysterious currents from the 
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iec^al orifices, fot we might stjppose, tlmt, while inc pisAt ilm 
animal dilated by it 3 own dnsticily to inhale water tlirowgU the 
sToall superficial pores, other parts might be contracting .to con- 
vey the streams along the internal canals, and propel them 
through the fecal orifices. It would likewise enable us to ac- 
count for the slr?h>king motion of this animal, when roughly 
touched by the hand, or beaten by the winds and lompcst% 
which was a*scribcd to it by some of the Greek naturalists. Or 
if 'the sponge could be satisfactorily shown to possess no such 
contractile power, or to possess it only in so low a degree as to 
afford no explanation of its }j;honomena, our researches 

would then be necessarily ^icvrto a now object ; wo would 
then have to inquire into some mysterious causes of the currents^, 
totally independent of any general motions of the mass of the 
animal, and would thus have adxanccd one step nearer to the 
truth by limiting the object of our inquiry. 

( To he continued.) 


Aet. XVII. — On Water as a Moving' roiccr for Machinery 

By C. CAEMieiiAEt, Esq., Engineer, Dundee. 

X onsEllvE in the IMiuosophical Journal ibr last month, a pa- 
per on the advantages of a lleservoir at the head siiring^of the 
Water of Leith, for the better iuisbanding the amiual supply oi‘ 
water which that river afibrtls. 

I have been much impressed with tlie advantages which Voidd 
accrue to the manufacturing districts of this country, could 
meai^ be adopted to turn a large portion of the rain that falls 
on our uncultu'atcd hills to the purpose of driving the machinery 
of our manufactories, improving the means of inland navigation, 
atul^prcventiug, or at least checking, the destrucliou of our cul- 
tivated valleys, by uncontrolled flood.'^. 

It is no unaommon thing in this country to see the ho|jes of 
the husbandman, with the bridges and miiUwears of our rivers, 
all swept aw’^ay by ihe inountain-torrcnt, in one desolating hour, 
when properly regulated reservoirs, of sufficient extent, would 
not only, in a great measure, prevent the destruction of much 
valuable property, but wx)uld store tij) the fcrlifaing showers of 
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heaven, to be Ilt down in utcasiired and useful quantities, for 
all the purjx)ses to which they arc applicaljle. 

The irregular sujyply of water Ls not only very dcstruclivc ci 
property, but very embarrassing to the greater jujrt of niilJs. 
With inany pf them th.e scanty supply of the summer's drought 
determines the extent of the concern ; i>r, ^ouid tlie owners be 
tempted by the more abundant supplies of winter and spring to 
make their crecitionrs to surpass the summer stipply,*tho loss auU 
often exceed the profit. ' 

This at least will be the ease willi main i fact cries that employ 
many hands, as work-])eo^^]o in general have to be fully paid, 
althougli the works are {yartiail^j^jpped for a part of everyday 
(luring a scarcity of watta*. The flax-spinners in Fife and An- 
gus have fell tills so severely, tlial many of tlicm have had re- 
course to the steam-engine to su}y})ly the deficiency of water in 
the dry moiitlrs, AViiile all the mill-osvneiN know and feci the 
evil, and many u!‘ llieni arc cc/uvinced tliat reservoirs of suffi- 
cient extent would remedy it, yet the diiliciilly of procuring the 
cooperation of all ink rested in the improvement of a mill-stream, 
and the great expeuco whicli v^ili generally attend it, luive, in 
many cases, jinwouted even tlie atUanpl to do vhat would not 
only be a ])rofil to iiiiUvidiuils, bait a public good. It is true, 
that, in some situations, the expeiKie of forming artificial reser- 
voirs miglit exceed the advantage to bo gained by them; but it 
is also true, that other situations are almost formed by nature 
for the purpose, and sLaia! a n'jiroacli to the mill-owners from 
gcnciAtion to generation. For an example of the last, I would 
refer to the Levon, in Fi^c^hilv, wliich has a natural 

reservoir in the beauLiful and extensive Loch Leven, with a su- 
perficies of several siprirc rniios. This LocIj, to a considerable 
extent, even withoul lire assi^tlnee of art, regulates the supply 
by checking the summer-loAeiits, and gradually supplying llic 
mills for several days aiUr die rain is over. Nature in tliis in- 
stance only re(|uires to be assisted, eldicr by retaining more wa- 
ter in the loch in rainy weather, to be let out by sluices as it is 
wanted, or by artificially raising a greater suj^ply from the locli 
in dry wvather ptisan what iialurally runs out. The last is what 
1 recommended to the miil-owncrs ('U the Leven, in a letter, 



348 Mr Carmichael on Water as a Movhig 

dated 13th September 1824, as the most eligibfe under present 
circumstances. i 

The area of the loch is about iseven miles, and 'suppose tlie 
mills require a supply of SOOO cubic feet per minute, and that 
the rivulets and springs which empty themselves^into the loch 
be one- third of ^i^jfupply, then a steam-engine going night 
and day, Sundays excepted, would be upwards of 120 days, or 
nearly live months in reducing the loch 2 feet in perpendicular 
h6ight. I have supposed the engine to go night and day ; per- 
haps experience would admit of a little less, without injury to 
the mills. , 

A steam-engine of fourtoct^hbrscs*’ power would lift upwards 
of 3200 cubic feet in a minute to a height of 3 feet * ; but as the 
loch is upwards of 300 feet above the level of the sea, it fol- 
lows, that, after the water is raised 3 feet, it must fall 300, and 
by this means gain more than 900 horses" power. 

If we take the data as given in the last Number of the Jour- 
nal, the above quantity of water falling 300 feet, w^ould be up- 
wards of 2000 horses" power, which is a temptation sufficient to 
induce the most parsimonious mill-masters on tlie Leven to go 
into the measure of supplying themselves by such simple means. 
But to make the matter appear in a still more clear point of 
view, it may be stated, Tliat the employing of a f(>urteen lK)rse 
steam-engine to lift water out of the loch, will make every foot 
of fall on the river equal to three horses" power *(•. 


• More exactly 26 inches. — Ed. ^ 

•f* The term Hotse^power^ "sed in designating the force of steaiv-engines, is 
merely conventionfil, the action of one horse being considered as equivalent to the 
raising of 32,000 pounds of water to the height of a foot in the space of a minute* 
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Aut. Description a new Patent Steam Coach^ in* 

vented by Messrs Timothy Burstall and John 
gincers. (Communicated hf Uie Patentees). 

TTlIIS inveniion of a Locomotive or Steam Ciiriage, consists 
ill the combination and employment of prim?p4^^, some of wliich 
arc iicw ill tlieir application to this purp^^e^'^d olliers well 
kuoyn and in general use. The leadiisg-'icaturcs Ae inve|t- 
tiy^ may be comprehended under the following heads : 1^/, 
arrangement of machinery, and certain piiices of mecha* 
Viisin, adapted to effect the tsico^ssary evolutions of a locomotive 
carriage ; The nove l ciaistruiJtion of a boiler or generator 

hir'thirpodiiction of steam, and the peculiar kind of pipe or 
curved passage for conducting the steam to the engine ; and. 
The mode of snjiplying the boiler with water, by means 
of pneumatic pressure, as exhibited in the plans and sections. 

Plate X, Fig. 1. represents a side elevation of the coach, 
with the bod}^, 6cc. Fig. is a ground-plan. Fig. 3. a sec- 
tion, on an enlarged scale, of the boiler and machinery. Fig. 4. 
t‘\liibits the top of the l)oik‘r, with the feed-pipe, and rccejv 
tarlcs for water, as will be afterwanls exjilaincd : the dotted 
lines in this llgiire show the fire-place and flues, the arrow be- 
ing in tfie direction of llie flame to the chimney. Figs. 5, 6, 
7y 8, 9, 10. are plans and sections of several parts of the ma- 
chincry, with (liffcrcnt modifications. Fig. 11. a plan of the 
ratclict-box, and part of the nave; and, Fig. 12. a top view 
of a plate fixed on the spindle of the steering-wheel, to indicate 
to the ccjnductvtr tlie angle of obliquity of the two axles. The 
same lettiTS and figures refer to the same parts in all the plans. 

A, Represents tlie boiler, which is formed of a stout cast-iron 
or other suitable metal flue, inclosed in a wrought-iron or copper 
case, as seeji in section at Fig. 3. wlicre A is the place for fuel, 
and a, a, a, are parts of the flue, as seen in section ; the top be- 
ing formed, as at Fig. 4. into a number of shallow tji^ays or recep- 
tacles, for coutaining a small quantity of water in a state of be- 
ing converted into steam, whicli is admitted from the reservoir 
by the smajl pipif ff ; wliile ft, ft, ft, is the outer wrought me- 
tal case for containing the steam for the ' '^se of the engines. 
VOL. XIII. NO. 26. OCToflER lS2Jf. 
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B, is the cluinney, avisiiiiv from the centre flae. I), I>, are 
tlie two cylinders, which arc fitted up with pistons and valves 
pr corks in the usual way, for the alternate action of steam 
above *1 boU)w the pistons. « The boiler being suspended.on 
springs, ti e steam is conveyed from it*to the engines through 
die helical pi)V' e, which has tluit form g-iveu to it, to alknv the 
vibratio!! of thy- boiler, without injury to the steam-joints. P, 
I^tbc cistei^i,- concerning water for one stage, say 50 to 8^1 gab 
Ions, anci vj made o^""^Stt/ong copper, and air-tight, to sustain a 
pressure of about GO pounds to the S(|uare inch. By e Ic- 
noted one or luore air-pumps, which are worked by the l)ej\ /s 
of the ei^giucs, and are Ubcd Urfor^e air into the water-vessy , 
that its pressure may drive out, by a convenient pipe, the \ a- ., 
ter into the boiler, at such times, and in such cpiantifies, as may 
be wanted, P, F, are the two beams, connected at one end 
with the piston-rods, aiid at the other with the rocking stand- 
ards H, 11. At about one-fourth of the length of the beams 
from the pistou-vtxls, an' the twt> conuei'ling rods gy g^ their 
lower ends being attached to two crajdvs formed at aiigles of 
90 degrees from eacii otlua* on the hind a\Ie„ gning, by the ac- 
tion of thestt'am, a eonlinued rotaiory motion to the wheels, with- 
out the necessity of a Hv-wheel. The four coach-wheels are at- 
tached to tl»e ax!(‘s iieai’b as in comnuai coaches, except that 
there is a ratchet-whec'l fonnt'd upon tlie back part ol‘ the nave, 
with a lx)x wedged into the axle, containing a dog or pall, with 
a spring on the hack of it, for the jnirpose of causing the wheels 
to be impelled when the axle revolves, and at the same time al- 
lowing the outer wheel, when the carriage describes a curve, tc; 
travel faster llian the inner one, and still he' ready to rece ive 
the ini])ulse of the Ci gine, as soon as it comes to a straiglil 
course. The box and pall are sliewn se})arate, at 11. 

Pigs. 5. iS, 9, and 10. shew^ a ddlbrent metliorl of performing 
tlie same operation, witli the further advantage ofi-fbat'king the 
coach when tlic engines are b;u'kcd. In this {)lan,thc naves are 
cast with a «rceess in the middle, in which is a double bevil 
clutch, the inside of the nave being formed to correspond. 
These clutclu's are simultaneously acted upon by the' rods and 
small lover w ith the helical springs i/rm, aad which, accord- 
ing as ib.ey are forced to the right or left, will enable the car- 
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riage to be Paired forward qr backward. T0 tbe fore naves 
ai^ .two cylindrical metaj rings, round whkh are two fric^ 
tion-baods, to be tightened by a lever convenient for 
-of the conductor, and which witt readily retard or stmi€be<mch 
when descending hills. K is the seat of th^rt^luctor, with 
the steering-wheel L in front, which is fast hn the small 7 up^ 
right shaft 1, and turns the two bevil |)iliio 5 ts ^ ; and the shs^t 
S^with its small pinion 4 , which, worki"^"ih>.o a rack^nthe 
s^ment of a circle on the fore carriaf^¥, give follower to ]^lace 
jxhe two axles at any angle neces>ary for causing the carriage to 
jturn on the road, the centre of motion being the perch-pin ♦ I. 

The fore and hind cd^lTiSige ^re connected together by the 
l^^erch 5 , which is bolted fast at> one end l)y the fork, a,s seen 
at Fig. 2,, and at the other end is secured by two collars, which 
permit the fore and hind wheels to adapt themselves to the 
twist of the road. 

To ascend steep prirts of the road, and particularly when the 
carriage is used on railways, or to drag another behind it, great- 
er friction will be required on the road than the two hind wheels 
will give, and there is therefore a contrivance to turn all the four 
wheels. This is done by the pair of mitre wdieels 4 , one being 
on the hind axle, and the other on the longitudinal shaft 6, 
on which shaft is a universal joint directly under the perch-pin 
at 7 . Tills enables the small j-haft 7 . to be turned though 
the carriage should be on tlie lock. On one end of the shaft 
7. is one of a piiir of bevil wheels, tlie other being on the foro- 
axle^; which wlieels arc in tlie same proportion to one another 
as the fore and hind wheels of the carriage are, and this^ causes 
tlieir circuinFerence to move on the ground at the same speed. 

Fig. 6. is a ground plan, and Fig. 7 . a i^ection of another 
way of impelling all the wheels together, where the perch^pin 
is over the centre of th^ axK 8, is a wheel turning upon 
it, whieft being put in motion by the wheel 9, will cau$e 
by means of the wheel 10, to turn the fore-axle, and thoe^- 
by the wheels. 

There are safety-valves and cocks to admit, shut off, m^id 
regulate the steam, &c. But as the engraving i« necessarily on ** 
a small-scale,^ and such things are familiar to mechanicians, we 
have thought it unnecessary to cumber account with thenu 
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t it ottly remains foi us to ''tlidt the object jof/ the patten** 
tees 18 , in the peculiar construbtion ef a boiler, to^ihal^ita 
of caloric, they proposing to heat it from 260 to i®)0 on ' 
800 of Fahrenheit ; and hy keeping the water in a 

pamte vessel,' fnd only applying it to the boiler when steam is' 
wanted, tliey accomplish that great desideratum in" the applica^ 
tion of steam to cf;mKlbn roads, of making just such a quantity 
of'St^^ as is ^Santed^ so that when going down hill, whkre 
the .graviiaJihg force will" be enough to impel the carriage, ^11 
die steam and heat may be saved, to be accumulating and give^ 
out again at tlie first liill or bad piece of road, when, more bet t 
ing wanted, more will be expemded. ^ 

The engines are what are ctdled High-pressure, and capable/*, 
of working to 10-liorsc poucr, and the steam is purjKi^ed tcTtie 
let oft' into an intermediate vessel, that the sound emitted may 
be regvdated by one oi moie cocks 


Aar. XIX.- — On the Fonfiathn of 0?rs bjj the Action ofAhe 
Atmosphere mid of Volcanic Utah 

In the last Number of this Journal, page lOJ., ^ve mci> 
tioned the formation of brown hematite by the action of wa^ 
ter on cast-iron pipes. We have now to enumerate some 
other facts of the bame description, Noggcralh, in the third 
volume of his work, cutitled, Das Gobir in Rheinland, 
Westphalen,’’ notices the formation of crystals of red copper-ore 
on a fr^ment o a Roman copper vessel, which was dug up near 
to the city of Bonn. The inner and outer surface of the vessel 
wSas covered, next to the copper, with a delicate lajer of red 
copper in smalhbut beautiful dodecahedral and cubo-ociahedral 
crystals, and immediately over this v^as an extrcniely thin layer 
or film of n green colour, and which might he considered as ma- 
lachke^ Noggerath also observed, in a collection of antiqui- ' 
des at Triers, itomc wrought pieces of copper^ several indies 
tong and pretty thick, which were found amongst Roman 
rains^ and appeared to have served aa architectural ornaments* 
TbeJ were so conxKled on the surface, that litlie of chehr ori-^ 
^tn^lbrm could ][ie/i>servcd. . In some places traces of gildings ^ 
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^ ^nder the green crust or serugo^ ursis a layer of 
well marked crystals of red copper. The Roman vesseLJ^Wid 
nea^ Bonn, appears to have beeof^ exposed to eonsid^ble heat; 
therefore, the red copper, in that case, may hav^i^i^n the re-* 
suit of fusion, halt no traces of fire could be detected in the copper 
relics of Triers, nor in that di^Sfome other sjJIjriijfi^ns we shall now 
mention. Sage observed crystals tK* red copjjer old cqpper 

statue, found in the Soane in the year Demote mentions 

cr^tals of red copper he saw in the hollows of the fragment of the 
Jeg of a bronze horse, which had Imn for some hundred years un- 
d^r ground. Morveau say's, the crystals were of two kinds, one 
^ /i^by red, being red copper ; the others emerald green, and these 
were malachite ; and Demeste adds, that some of the hollows 
also contained crystals of blue malachite or blue copper. Vau- 
quelin informs, that, on examining the fragment of a statue, which 
had been long buried, he found the exterior of red copper, and 
the interior of copper in its metallic state. It is evident, that these 
cliariges in tlic copper, in the specimens just enumerated, had 
been pi od need by the action of the atmosphere and of percolating 
water It is equally well knovn, that similar changes have 
been produced on copjx^r, when fused under particular circum- 
stances. Examples of this kind were met with in ma^^^es of 
copper inclosed in the lava, which, m tlic year flowed 

over a considerable space of the district of Torre del Greco. 
Gommon copper co’»|]s were converted into red cojiper, and, in 
some specimens, the surface was crystallized, while the interior 
had a radiated structure. In some of the specimens df brass 
candlesticks from Torre del Greco, preserved in the Museum 
of the University of Edinburgh, the zinc has separated from 
the copper. On some erf' them there are small brownish crystals 
of translucent blende, numerous octahedrons of red copper, and 
very beautifal copper-red cubes of pure copper. In other spe- 
cimens from Vesuvius, mentioned by authors, the zinc and eOp-"^ ^ 
per have separated, and each appears crystallized^ in their dud'^'^' 
forms. Ma;&ses of iron, partly crystallized in octahedrons, 
also in the state of iron^gfance and sparry iron, have been fetmdi 
in die lava of Ve^ivius. Silver in beautiful octahedron^,' lead 
in fitetc of litharge, and galena, or glance, in^^tho^* 
^ form, have also l^cijf collected] from the lava^ 
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By the Re^^^ii^eod WiiitiAM Macbitcssb *« 

'The shews the Honthty^d Yeadiy Mean 

TeiM;per9tUV<''1md Pressure »t Clunie Manse, Perth^e, foV the 
four years preceding tHb 1st January 1825 •!•. The ThernMt* 
meter is kept in the shade, outside, and in a northern exposure. 
Both the Thermometer and Barometer are situated about 186 
feet above the sea level, 45 miles w^t of the German Ocean, In 
N. Lat 66* 35'. 


Mantldy ani Yearly Mean Temperature and Pressure at Chfn 
nie Mansey Perthshire, 


[ 1821. 


1822. 1 

Months. 

ThERMOM. I 

Bar. 

Months. 

Thermom. 

Bar. 

10 a. H. 

IOp.m 

Noon. 

10 a. M 

lOP.M, 

Noon. 

January^ ... 

S6!io 

36!o 

29.85 


January, ... 

40^.2 

39 14 

29.98 

February, 

417 

380 

30.17 


Febru&ry, 

40.9 

39.23 

20.61 

March, 

42.1d 

38.16 

29.46 


March,..*.,. 

45.12 

40 3 

29.65 

April, 

617 

44.0 

29.53 


April, ...a.. 

49 19 

43.9 

29.89 

May, 

62 0 

44 5 

29.85 


May, 

58.2 

46 21 

30 40 

June, ...... 

59.2 

65.0 

30.16 


June, 

65.4 

56.6 

30 20 

duly, 1 

62.7 

54.5 

29.85 


July, ....?; 

63.22 

66.3 

29.72 

Au^st, ... 

62 0 

66.00 

29.82 


August, ... 

61.12 

54.8 

29.70 

September, 

56.5 

53.15 

29.65 



54.12 

mf> 

29 91 

October, ... 

50.10 

46.0 

29.75 


October, ... 

48.13 

4A36 

29 53 

November, 

43 8 1 

40 0 

29.52 


November, 

45^29 

42.16 

29 38 


39.7 

39.7 

28.90 


December, 

35.16 

34.19 

29.94 

Yearly) 

Mean, 

•49.7 

46.4 

29.62 


Yearly 1 
Mean, 

60.12 

46.13 

29*66 


\ • We liepethe meritorious example of our worthy Jtnri ^ccellent Mend 

the Hiiilstra* of Clunie, who has for many years recorded with great accuracy 
ih« meteordkie^ l^tenomena of his pui^ and commvtnrated. accounts of 
them to the public, wiU not be lost on n»ny of our deri^^Mopdo ia cBf^rant 
parts of the country, ^ c 

t Frma the hq;h>ning of the year 1806 to the en^uf th^ylsr 1830, the 
'tat^peiatureVastidE^ Opdariy at 9 o’doclj A.K. sal U o’dodtyi;. tn, and 
priMton at 13 o'idoe^nouh. 
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Rev. Mr Maoxitchie's M^t^rdbigkal RegisUr. 


1 i 


1834. j 

f < r~. 


Bab* 


mm 


IS 

to A»iA» 

mm 

Noott. 

iWtfi 


Noon. 

Janijaiy,,.. 

>!£arch,,o... 
April, ,..4*. 

May, 

June, 

July, 

Septemb^, 
October, ... 
November, 
December, 

o 

*$4.9 

U,16 

5a8 

50.2b 

5a2i 

55.15 
49.20 

45.15 
38.0 

34^0 

3ao 

37.8 

4M5 

48.7 
48.20 
62.24 
51.0 
41.15 
42.23 

44.8 
38.10 

20.88 
29.80 
29.02 
29.77 
20.79 
29.82 
29.88 
29 81 
29.85 
29.96 
29.44 

January, 
F^bmajry^ 
March,..!... 
April, ...... 

May,' 

.Tune, 

July, 

August, ... 
September, 
October, ... 
JJ^ovember, 
December, 

39^24 

40.6 

-41.1^ 

48.0 
56.9 
81.27 
6A0 
81,23 
54 28 

47.0 
39.16 
30.15 

40.3 

3848 

36.13 

^4ai3 

52.2 

5aio 

62.24 

50.6 

43.23 

37.21 

38.18 

20.B7 

20.78 

29.73 

29 . 79 , 

29.95 

29.09 

2^80 

29*80 

29.81 

2 . 9.57 ^ 

29*32 

29,49 

Meanf j‘ *’* 

47.15 

45.10 

99.71 

mM 

4843 

43.14 

29.75 


TABLE of the Winds at Clunk Manse^ Perthshire, 


Years, 

Days, 

N. 

Days, 

NK. 

Days, 

£. 

Days, 

SE. 

Days, 

s. 



Daya» 

NW. 

1821, 

8 

25 

32 

49 

9 

107 

43 

92 

1822^ 

3 

38 

37 

44 

8 

112 

71 

5i 

1823, 

12 

48 

38 

30 

5 

99 

37 

89 


17 

53 

28 

33 

3 

93 

58 

81 


Weather at Clunie Manse, Perthshire. 


Years. 

1 _ 

Fair 

days. 

Foul 

(lays. 

Siinsluiie 

days. 

’1021, 

217 

148 

155 

1822, 

1823, 

229 

136 

188 

223 

142 

199 

1824, 

220 

U8 

2(12 

Mean 'I : 




of the > 
4 yearsi, ) 

222J 

143 

179 


Depth qf the Snow at Clunie Manse ^ Perthshire. 


HontHs# 

182U 

m% 

1823. 

1824. 

Total 

IhciiieA.^ 

inches. 

tnebes. 

Inclies. 

tnchea. 

:Jaaua^,,.. 

2 


114 


134 

Pel^tuaiy, 

, 9. 

... 

31 

04 

344 

Nov^lwr, 

84 

♦ee 

14 

' H 

64 

5 

4 , 

% 

3 


9 

• r 

1 H 


14 

„A . 

12 

94^ 

534 

1*4 

894 






























356 T>t Greiiaxa^s IJS of Rare Plants. ' 

< 

Ohm^mPtma at Chime Manse^ 1821 to 1824 inclmive. 



Haloe>V 

! Solar 
Haloes. 

Parhelia, • 
Mock Suns. 

AFater- 

spouts. 

Aurora) 

Borcales. 

Thunder 

Stonns* 

Earth- 

quakes. 

1 — - 








mi, 

6 

6 

3 


5 

. 2 



2 

P 

6 

2 

2 


1 

1823, 

8 

h 



1 

1 


1824, 

7 ^ 

- 8 ' 

4 


1 


* 


g 








Art. XXI.— Xfs< of Rare Plants ^'Mch have Flnxeered in the 
Royal Botanic Garden, Tldhiburgh, during the last three 
months. Communicated by Professor Graitam. 

Seid. 10. 1825. 


Amaryllis Candida. 

BoU Hey. v. ix. i. 721* 

Araliu capitata. 

Ari«tolochia labiosa. 

Calytrix glabra. . 

Cerbera IMaughas. 

Cymbidium reflexiuii. 

Daviesia lati folia. 

Edwardsia graiidiflora. 

Has stood on the open ivall with- 
out injury for two winters, «iul 
came into flower the be«»iaiiiiig 
of May. 

Edwardsia niicropbylla. 

Placed against tlio open wall in 
a sheltered situation last year, 
—stood the winter without in- 
jury, — was quite full of flower 
during the Jigjttor end of March 
and the whole of A]inh — and 
both this and the last species 
will ripen fruit. 

Ehretia tinifolia. 

Fuchsia cxcorticata. 

Fuchsia gracilis, var- /3,teiiella. 
This, in a young state, seemed to 
possess a 6i>ccific character, es- 
pecially in its broader, more 
ovate, and less toothed loaves. 
, pur largest plant i/ flow several 
feet and it^ems* scarcely 
possible to distinguish the leavte; 


but still there is a distinction of 
liahit, tJie plant, espccudly in 
Uie open air, being more up- 
right, Uio branches inore slender 
ami drooping, the peduncles ge- 
nerally rather longer, ami given. 

Ilantcllia voniricosa. 

1 Icdyclii uni coccineuin. 

Ilcdja*! 11 u ni s picat uin. 

1 1 cliconi a p^i t tacori un . 

Jasniiimiu paniculalnm. 

Jinicsia pinttata. 

Asjoguiu (dVlheede, llorl. Mulah 
vui. r?. t. up, 

Koclrcuicria panicidat vr 

Lan rus citinanujuRnn. 

Ijigustrurn lucitluin. 

Liliuin lougifloruni. 

Lini nucl laris P I mi lieri. 

Malaxis lilifolia. 

Malpigliia lucida. * 

I take this opportunity of correct- 
ing an cn or to which I 
tently gave iu Bot* 
t. 2402. This beautiful sped'es. 
has never produced fruit with 
us, and is unfortunately propa- 
^^d by cuttings w^th extreme 

Mafanta bicolor. 









05T 


Dr Graham’s IJisi of.^arc PlanM. - 


Maranta sc<:jundiJ? 

This undescritei aiid curious «pe- - 
cics was broiight from lliu dc 
Janeiro by Captain Graham of 
U. M. I’ackeL J5orvicc in 1 8-24. 

' pj^iscRipTioK.— creeping, 
throwing up nv^ny crowns, ^ieni 
oblique, compressed^ veiw his* 
picl, hairs yellow, undivided, 
hnrsh, arising ^slng^y from deep 
brown dots, wliich are somewhat 
clustered, heaven oblong, acu- 
minate,. unequally divided by 
the middle rib, mostly radical ; 
slieaths very long, eml)racing 
each other and the stem, very 
hispid externally, but gradiiafiy 
less so upwards, strongly ciliel cd 
to very near the t(4p; jietioles 
compressed, jointed near t he top, 
broAvn, soalirous, grof)ved below 
tbu joint, a))ove it gvoou, com- 
pressed, wltliout groove, more 
smooth, or scarcely his[>id on it 4 
fore part ; middh* rib of leaf 
round, smooth, and piamiineiit 
behind, sbghtlv chaiincllod in 
front, veins pavaUel, extending 
to the edge of the leaf, connect- 
ed by exceedingly dclicil'' trans- 
verse linos. S/iikrn co}iingaie, 
iiri;!ing from the axilla of a ter- 
minal leaf, supported on a hispid 
Ibolslalk, 111 llie base of which 
lliere arc two sliea tiling, nncipial 
acuminate bract eas, dense, lial vin 
one side, round on i lie tUher, i)or« 
vlerod with ajiiccs o^largo, gioen, 
bis])i(I. im])ncats-Hl,jfioinled brac- 
Lcas ; racliis toolhed. 

Flos* 'rs exjMndiiJg in suceos'^ion 
-<luriug several weeks, produeed 
from the liat*si(ie of the s], ike; 
spikelets (J-iiowered, ^vith thin 
transparent bracleas between 
the llowxTS, which arc in pairs, 
and pcdiccllcd. Cahjv trij'hvi- 
lous, leatlets hispid exteniallv, 
smoolli ^within, thin, membrJ- 
nons, i^-ato-lanccolate, acumi- 
nate, atipressed. Corolla^ outer 
limb of three segments, very si- 
milar to the calyx, but broader, 
and more blunt, unequally in- 
?»crted; inuk limb of three seg- 


nieiUs, pale purple, cohmr deeper 
, at the edges, two with atoder 
claws, and ilie third liaving^a., 
cylindrical claw’-, ftn-miuj., "Ifie 
faux, firm, and Fila^ 

. ment petfilloid, ye^v^i 2-j)arted, 
the larger segnv^t holding the 
style erect, the nai rower siip- 
poi*tiiig r, other on its shfe. 

^■i.f-Mc^'mgle. j)ear*shaped, at- 
tacheu below by its ^ iqK'X, cleft 
at the sitle. Sltonui O-i ^niored, 
excavated above. Style stout, 
coinprossed, as well ns the stig- 
ma coioiirics',, easily detached 
from the filament, wlicn, wdUi 
^ a jerk and slight noise, it is bent 
forward, ao as to carry the Btig- 
'• ma to tile lioltaiu of the flower; 
gt'nncn irferior, covered with 
silky Jniis- 

!\U‘!ak*iK‘.j ; ([iinrrcsa. 

Has stood I’ll the open wall for 
tavo ■winters wil'jout injury. 
Idowering beg»:an in the end of 
.’May, 

jMiissi'esuin. iV(oi(l‘):r:K 

Nold iia } tavtit h ;xn . 

O ri) i 1 1 ii 1 1 i u lu m y c*cin c * s u n . 

Omiiliog;a!u)i) 

iMViuneuin. 

i‘li\ i!niithus rciit'ulntiis. 

Piiiu h\'i (In«piK'':T. 

poto/i flora. 

1 •rot t a ^ • y na i\ ud eis. 

Ilhagodia iuitans, 

Jlob.i ih*iiuoini. 

Sajgittam lalirolia, V/ilkl. tar 

plena. 

'riiis hnndsorne plant was imjioit- 
i’d from Noilli Amciica. 

Scliiiui::. tkpciuk'iis. 
Tratlcscuutia fuSeata. 
Wnlfenia raniillibKa. 
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Odservadofis made at Leith. By 

M€SMr9 Colbstbsam and Fcwg^. 

The jOuiM* from which the following monthly results are 
extracted^ is kept about 20 feet above the level of the sea, 
and a few hundred yaids distant from it. The Thermometer 
is regist^d at 9 a* m. «and 9 m. ; the Barometer at 9 a. m. 
Noon^ 4 r. m. and 9 r» ; the Rain-Gauge and Wind-Vane at 
noon. The Hygromctrical observations are made by means of 
two Thermometers, one of wjiicli hao its bulb covered with silk, 
and moistened with water ; their indications are registered at 
noon. 


;ruNE 1825. 

Results^ 

1. Teiapefature, Fshr. Thci*. 

Mean of the month, 5G°.525 

Maximum by lie|ifistcr Thermometer, 7^*000 

Minimum by ditto, 40.500 

llange, 35>500 

Mean of the extremes, 56.250 

% Pressure. Inches. 

Mean of the Month, 29.820 

Maximum observed, 30.350 

Minimum observed, 29.150 

llange, 1.200 

3. Humidity. , ' Fahr. Then 

Mean difference during the month between the two Ther- 

meters...... 5.940 

Maximum ditto, .*r 1 1.300 

Minimum ditto, 2.500 

4. Rain, r.T 1.240 Inch. 

5. Winds, N. 3, NE. 2,* E. 3, SE. 1, S. 3. SW. 5, 

W,€, NW.3, Var.4days. 

llemarh$» 


The weather during this month was variable; the sky wos geuerally ob. 
scared hy dense clouds ; temperature and pressure moderate; wind variable. 

night, at 0 o’clock, the mercurial column stood at 2Sf^53 indies, 
and this morning we found it at 29,21 1 it descended to 20,15 before noon, 
when heavy showers of began to fall, accompanied with thiuidet, which 
con^ued till the evenuf^ . 



Messrs Coldstremn and Fpggo's Obsertto^iofis. 859 

7/%--*SevejrAl largj and dense nimbi passed to-day from SW. dischai^ng at 
intervals heavy showers of raitu At 5 p« m. a very fine primary isras seen, 

within the interior circumfi^tence of whiph were two perfect .nip^rmmer 0 fi$» of 
great brilliancy. They were of unequal brdadth : the second wasmu^v^er than 
the first ; and both taken together, scarcely equalled in breadth •primary^ In 
each, all the spectra}^ tints vrere totinguishable. Now and tiien, as the cloud 
moved on, a third set of ‘colours was perceived in detad^d portions ; but 
third bow was never completed. During this u tere^ng display, another phe- 
nomenon presented itself, namely, the eonvergence^f the solar w^hicl^was 
seen most distinctly, owing to the deep colour of the nimbus by Whiclf the rain-, 
bow was formed. The beams filled the whole space included by the bow, and 
passed beyond its circumference to a considerable distance. The effect of the 
whole was exceedingly rich. 

16^. — ^For several days past, we ha^’o^had variable winds, liigh tempera- 
tures, and steady pressure. To-day, the wind veered from W . to E. and from 
E. to W. repeatedly. The minimum temperature was 54^ ; maximum 70^** 
Barometer 210,195* 

The following observations were made on Solar lladiation ; 


Hour. 

Tlicr. in shade. 

in sun. 


8*» A. »r. 

09".0 

IIO'^.O 

Clear ; very fine. 

8 30 

•** 

114.0 

Ditto ; wind W, 

9 

71.5 

114.0 

Ditto. 

9 30 

• •• 

116.0 

Ditto; wind E. 

10 

73.0 

118.0 

A few cumulL 

11 

74.0 

119.5 

Ditto. 

12 noon, 

74.0 

120.5 

Ditto; wind W. 

3 1*. M. 

05.0 

116.0 

Wind E. brisk. 

27^^ Much rain fell this day ; wind E. Immense oumiUo^lraH and nimbi 

at an elevation of more than 2000 feet. 

The following are the few additional 

observations wc had opportunities of making on Solar Radiation : 


4 her. in shade. 

In sun. 

1 Tt/l, V 9 A. M. 

5^.0 

119".6 

1 Long cumuli. 

18«5, 9 a, 

58.0 

104.0 

iVlurli smoke in the sky. 

2n^A, 9 A. M? 

56.0 

IOG.0 

Cirri. 

... 4 V* M. 

Cl.O 

106,0 

Cirri, 


JULY. 

•Besulfs. 

1. Tem]^rature. Fahr. Ther. 

Me^ of the month,... 00^900 

Maximum by Register Thermometer, .... 81,000 

Minimum by ditto ditto, U. ...... 45.000 

Range, — 30.000 ‘ 

iteah of the extremes, 63.000 

* 3. Pres^e., ^ Inches. 

Mean of the month, 30.081 

Maximum observed,. 30,300 

Minimum observed, 29.72£b 

Range, oSoo 



3fi0 Messrs Coldstream and Foggo’s Meteorological 

3* Ilumnllty. t ' Fahr. Tiier. 

Mean ditference during the month between the two Ther- 

^ , mometers, C“.970 

Maximum ditto, 14*700 


Minimu^ ditto, * 0*000 

4. llain, *,.,....;.?0.07 ot‘an inch. 

6. Winds, 'KM^^NE. 1, E. 11, SE. ii, S. 4, SVV. I, 


4, NW. 1, ^‘\"ar. 0 days. 

Ranarhs, 

This month has i)ccn particularly remarkahle for the prevalence of uiu 
usually high temperatures, and a long continuance of dry weather. Winds 
very variable, both in direction and strength; pressure high. 

0/A. — The morning of Uiis day wtis clear, and the sun shone very brightlv. 
About noon, a thin sheet of cirrostnUus formed in the ^cnitli, which did not 
sensibly diminish the oftbet of the solar beams, neither could it be easily i>er- 
eeived; but its existence w^as x'cndcrcd evident b^^llic ap])earance of a coloured 
halo^ whicli remained till about 3 o'clock. 'Phe hulo consisted of two bands of 
colours, one of which was quite circular, and the oilier elliptical. The first 
had a diameter of abcnil 45', which was also the ]>erpcndicular diameter of the 
latter; W'hile its hori/iont.i] diameter was about 5tr. At the riro points north 
and south of the sun, where the bands coinculod, they were very vivid, and at 
one time assumed quite tlic appearance of pinheita. The intensity of the co- 
lours diminished in both towards the cast and w’cst, an<l in these quarters it 
was that the halo lirst began to fade. It h;ul entirely disappeared at 4 i**m. 
Tlier. 50°.0. Sol. Jlad. 45'", Bar. 30,03, iUlUug. Wind E. moderate* 

13//i, — lligli temperatures have prevailed during the last -week, ydth sou- 
therly winds, and very little rain. The mean minim nni lemperature of tlie 
week was 57°.S213; the mean maximum, 71''dl50. On two days, the l ith anti 
17tli, the thorniomcter rose to 70 ’.5 in tin? shade, rrcjsuve variable. 

On the 17th, the thermometer in the sun at 11 a. M.vdood at 135^5. This 
day the following observations w'crc made; Bar, 30,15 ; Dexvq»oinl nj;?rly sta- 
tiuiiiiry at 54’. < ' 



Ther. in shade. 

In sun. 

DHlercncc. 

Clear dark sky. 

0^ A. M. 

bO'.U 

119.0 

5i".0 

9 30' 

^ 00.0 

127.0 

fU.O 

Sauss. cyan, 17^ 

10 

()r>.o 

132.0 

Ol.O 

Strati on F. of Forth, 

10 30 

f»9.0 

133.0 

• fU.0 

Clem% fine. 

11 

C9.0 

135.0 

fi0.0 

Ditto, fc 

1 p. >r. 

70.0 

120.5 

50.5 

East wind, brisk. 

2 

70.0 

125.0 

56.0 

Clear, fine. 

3 

'^o.o 

125.0 

56.0 



Tins (lay, at noon, the Iiygroinetilcal thermometers, indicated a state 
of pcrlbct saturation. At the moment of observation, the s^y w'as^quite clear 
in the zenith, but cumuMed^^mv^sirali prev'^ailed in other quarters. I'cmpei 
rajure In the aftcnjffJon it rose to 05’, and then the dew-point was found 
td'hc M’^ind K. m night, the wind vecml to S, Barometer fos^ from 



OhservlUiuns mcule ai Leith. §61 

110,28 to 30,30 ; aiitl tlit? minimum temi»eratuxc next moiming was found to 
‘fiave been ' I . 

21.9/ — Moan temperature 58®. Maximum 03°. r>. Minimum 53®.0. Dew- 
point 40°. Bar. 30,28. ■ ^ 


Thor. 

in shade. 

In .sun. 

Difference. 


7^ 30' A. M, 

isr.o ‘ 

103®.0 

45°.0 

Ciea . '^ very tine. 

8 


U50 

55.0 

Ditto. 

8 30 

02.0 

123.0 

01.0 y 

Ditto. 

9 

63.5 

125.0 

01.5/ 

Ditto. 

10 

03.0 

130.0 

(»*7.o 

Ditto. ^ • * 

12 noon, 

C3.5 

120.0 

50.5 

Sky light-coloured. 

3U'/.— The mean maximum 

temperature of the hist seven days was 75®. 


The maximum occuiTctl on tlie 30Ui, when the thermometer stood during a 
great part of the day at 81®. The hmge of tflompcraturc that day was 20®. 
l)cw*point 57®. Wind W. and NW., gentle,, 'Jdie maximum cllcid of SoLar 
Badiation since the 2 1st, was observed on the 27th, when tlio thermometer in 
the sun rose to 150\ 


AUGLST. 

1. 'reinperatun?. Fahr. Tlier. 

Mean of the immth, 58 ’.200 

Maximum hv ilegisUr 'L’liermomcttr 77*000 

Minimum 1>> ditlo...... 41.000 

RaugO, 33.000 

Mean of the extremes, 00,500 


2. J’rcssure. . Tiiches. 

]M can of the mouth, 20.803 

Maximum observed, 30.230 

Minimum observcnl 20.030 

Bauge, ....j 1.220 

3. llum'sVtv. l'\dir. Ther* 

Moan dilrcv^nce <luring the month between vho two Ther- 

inometcrs, 0 '.530 

Maximum ditto, 3d, - 11.000 

Minimum ditto, 17lbi 2.000 

4. Rain, ^ 2.237 inches. 

5. Winds,... ,4 N. 1, NE..% E. 3, SW. 2, W. 14, NW. 2, 

Vm'. ^.lays. 

liemarks. 


During the fii^t two weeks of this month, much rain fell, and the weather 
was in general stoiany. , 

5/A.— This day thei^ occurred an unusually low pressure for the season, 
barometer standmg at? a. m. at 20,20. 'j'here was a\‘;,Hlc light raiu in the 
course of the aflernoon, wliich was succeeded in tlm ct'etog by a boiftoroiu 
gale from the, * 



363 Phen&menajhm Oct. 1. 1335 ^ Jan. J. 1826. 

After a yety wet ditrSiig which the temperature remained stea* 
dily at 50% and the barometer about 29>75, a display df the aurw horeaik was 
seen at 19 p. w. It was neither vivid nor loftg ocaitiaued, and presented only 
the usual appearances of that meteor. 

I6^^.*.^munum tempexaiurd of the preceding night 53^ This day was a 
very pleasanWone« Cumuli prevailed. 

aivt — ^The coiaddeijce of the dew-point, as observed in the afternoon, and 
the minimum tempei^ture of the succeeding night, was very remarkable du- 
ring the ten last days\^ the month : it was equally so in E., N W* and 
W. w^ds^ the difference seldom amounting to more than one degree. 


Akt. PJwnognem from October 1. 3825 to 

January 1, 1826, calculated for ths Meridian of Edinburgh^ 
Mean Time. By Mr George Innes, Aberdeen. 

The tlnies arc hibertcd according to the Civil reckoning, the day begin- 
ning at midnight,— The Conjunction of the Moon with the Stars ate 
given in Right A$(,cnsion. 


OCTOBER. 


n. 

1. 

H. , 

23 25 42 

_ rf D A b 

1. 

2. 

8 58 48 

5 greatest elong. 

6 D 2k b 

3. 

2 4 50 

rf ]) 1 « 

3. 

4 1 42 

lilt. 1. sat. 71 

3. 

16 40 0 

6 5 1? 

4. 

9 65 50 

d D - n 

4. 

13 28 8 

d » /* u 

4. 

18 37 0 

$ near TJ. 

5. 

5 57 40 

( Last Quarter. 

5. 

7 37 12 

dK u 

5. 

10 22 0 

d^^nj 

7. 

9 5 56 

d 1) 1 « 2Z5 

7- 

10 13 28 

d i) 2a 2 a 

& 

5 9 34 

d )«^l 

8. 

13 36 40 

d D ^ 

9* 

0 3 37 

d Dd 

9. 

2 42 35 

61>V 

9. 

10 41 5 

6 5 9 

19. 

^ 60 aib 

d 59 

11. 

23 a 34 

0 New Moon. 

12. 

20 46 0 

dd V 

14. 

12 66 0 

6J.<rSl 


3>. 

14. 

H. 

17 

33 

14 

d 

5m 

16. 

22 

13 

12 

d 

5if‘ ? 

16. 

22 

47 

45 

d 

52 ^ ^ 

17. 

21 

56 

37 

d 

1)* t 

18. 

1 

27 

50 

d 

5rf t 

18. 

2 

2 

44' 

d 

51? 

ill 

18 

39 

1 

5 

First Quarter. 

10. 

% 

37 

6 

d 

5/3 H 

21. 

W] 

1 6 

0 

d 

9/5«J 

23. 

16 

23 

1 

G 

1 enters 

26. 

4 

11 

27 

’'dul. sat. 7/ 

20. 

21 

33 

i 

C 

1 1'uU Moon. 

27. 

19 

5 

0 

d 

« .ns 

28. 

4 

19 

40 

6 

IS fp 

29. 

5 

10 

4 

6 

5 A b 

29, 

14 

40 

48 

d 

5 a* b 

29, 

20 

35 

0 


near, SI 

.30. 

7 

47 

10 

Id 

5‘ d 

30. 

21 

7 

1 

d 

0 

1 

31. 

15 

59 

47 

d 

5'<n 

31. 

19 

25 

38 

6 

5#‘n 

31, 

22 

11 

36 

6 

5 * n 


f 



4 


Cekstial Phenomena from Oet. 1. 18S5 to Jan. 1. 1826. 863 • 


Vt>V£MBGK. 



«• / /V 

1 

D. 

K. , ,, 


1 . 

5 0 0 


14. 

16 9 0 

859 

u 

13 51 55 

d nn 

15. 

14 36 50 

8 5/* V? 

2 . 

3 6 57 

£ta. III. sat V 

16. 

2 4 56 

Im XV. sat. y 

2 . 

6 5 4 

Im. 1 . sat If. 

17. 

n 7 0 

]/ Kirst Quarter. 


16 30 17 

]) i^ct 025 

18. 

4 20 29 

Im. T. sat. If 

3. 

17 50 0 

6 5) 2« 23 

20 . 

ID ly 0 

8$aH]? 

3. 

17 52 17 

( Last Quarter. 

22 . 

12^ 38 

©enters f 

4. 

13 26 0 

dDofj, 

22 . 

18 35 0 


4. 

22 12 30 

rf }) ** ft 

24. 

10 49 5 

8 5 V 

5. 

2 43 56 

Tm. 11 , sat 11 

2a5. 

6 13 54 

Im. I. sat. If 

5. 

20 6 9 

6 D V 

25. 

11 29 .35 

8 5 A a 

6 . 

13 41 3 

c5 }) <? ^ 

25 . 

15 46 10 

0 FuU Moon, 

7- 

16 30 0 

$ near v TT]g 



Eclipse. 

a 

7 1 45 

c5 3) ? 

25. 

20 53 24 

8 $ 2 a a 

8 . 

16 46 35 

6 D^Tip 

26. 

8 37 0 

88«n)? 

9. 

3 37 2 

Ttn. III. sat. If 

26. 

13 49 36 

J 5 ‘ 8 

10. 

8 41 50 

H New Moon, 

26. 

23 57 14 

8 5 b 

10. 

18 29 37 


27 . 

0 42 13 

Im. I. sat. If 

11. 

2 27 2 

Im. 1. sat, V 

27 . 

21 2.5 .30 

8 5 ” n 

li. 

4 2(; 36 

c5 5 ^ 8L 

28. 

1 6 25 

8 5 K U 

12. 

5 17 20 

Im. 11. sat. If 

28. 

3 31 10 

8 5 * n 

13. 

7 48 52 

6}^^ t 

26. 

19 25 t2 

8 5 ? n 

la 

8 24 25 

c5 D ^ t 

29. 

23 41 2 

Im. II. sat. 1,' 

li. 

10 15 17 


30. 

22 22 0 

8 5 1 “ ®s 

14. 

12 45 0 

9 near m TT)^ 

30. 

23 32 27 

8 5 2« 



DECEMBER. 



t>. 

«• / 


D. 

II' / 


1. 

1,9 2V 12 

d D 

10. 

19 4 50 

6)>^f- t 

2. 

4 24 0 

6 Dy SI 

11. 

4 28 51 

Irnu T. sat. ?/ 

3. 

0 34 45 

Km. IV. .at. 11 

11. 

8 28 52 

8 5 $ 

3. 

3 44 

( La.t Quarter. 

11. 

14 34 0 

8 ? 

3. 

8 6 50 

' *6 DV 

11. 

20 30 50 


4. 

2 35 35 

Im. 1. sat. If 

12. 

0 45 35 

85« 

6. 

0 32 49 

6Di 

12. 

6 6 0 

cj ? 

6. 

1 69 40 

6T)iW 

13, 

0 14 40 

8 5 A H 

a 

16 8 0 

d SyW 

13. 

17 17 0 

8 S iSTit 


2 14 ^ 

Im. 11. sat. If 

13. 


^ greatest elong^ 

7. 

10 56 % 

t 

14. 

4 46 .30 

Im. II. sat. If 

8. 

5 1 36 

85$ 

14. 

22 27 0 

8 8 '^n. 

a 

15 7 8 


15. 

2 50 49 

'^m. III. satv y 

9. 

9 28 0 

<J 9 X sets 

16* 

14 19 0 

89+ f 

9. 

20 14 28 

New Moon, 

17 . 

6 49 26 

}) First Quarter. 

ID. 

17 40 0 


18. 

6I?2 12 

Iim I. tat y 

10. 

18 29 40 

^5»f‘ t 

* 

20. 

0 

Im, 1. eat y 

a 



S3 5! ^ 


S64 CtUUial Phemmena from Oct. 1. 1825 to J^an, 1. 182ti. 


o. ». , „ 

ao. 5 58 0 
21. 18 28 27 
22. 1 31 52 

22. 3 23 8 

2% 8 482 2 

22. 18 -ft 62 
4 29 20 
♦21 77 ‘9 
2 35 34 
4 31 53 
25. 8 17 30 


I^CCEMBJKR. 


j^ueofwTlJ, ,, 
V 

Q enters V 5 
, Im. IILsat. V 


»» W.. , J 

29 , $,,0 3 # 

25 . 

28 . 2 7 26 ‘ 

27. 2 ^3 81 


Q Full Huon. 
d S' ri 

d Sc u 

Im. I. sat. V. 


^28. 4 f9 48 * ) 1 ^ 


£ 01 . Ills Mti> 'V 

d Cl 

d S \ « 
d S ‘ « 
d S T> 
d ) » n 
d S 11 


28. 5 19 10 

29. 0 87 12 

29. 9 49 0 

30. ir> 30 0 

31. 23 13 32 


}) 2 a 

d S 0 
d S’' A 
dS¥ 

Iiu. 11 . sat. if 


Tinus the Plant Is paSibiff the Meridian 





( H TO* 

•CR. 




Meicuty. 

Vcuu-< 


Jupit('r. 

Satuin. 

CJcoLcian. 

D. 

1 

1^ 

15 

20 

io 

:io 

IX. , 

10 in 

10 40 

10 CM 

n 1 
u in 

11 20 

11 40 

/ 

0 31 

0 34 
<) 3 1 

0 a 
') 11 

0 10 

0 10 

Tl. , 

y 2o 

0 :o 

0 r» 
i) 7 
» 50 

0 jn 
« 30 

H. , 

0 45 

0 32 

3 10 

0 0 
n 14 

n 27 
n n 

11. , 

1 30 
t :ti 

1 12 

3 51 

3 31 

3 11 

2 40 

H. , 

18 2^1 
\H 13 

17 

17 35 

17 10 

10 57 

10 30 




Nom Mui a. 


' 


Mercury. 

VciiU'^. 

'lais. 

.JujaUi. 

Salxirn. 


ty. 

1 

0 

10 

Is5 

20 

2o 

30 

n. , 

U 13 
n 5(4 
12 fT ' 

12 10 i 
12 ^0, . 
li? 45 ! 
12 57 

g . t 

» . 

0 51 

0 i>3 

0 5^ 

0 r>'i 

10 3 

10 n 
ro 11 

I) , 

a 3»» 
n oO 
♦% 21 
n V2 

0 3 

7 5.3 

7 11 

ir, ^ 

0 1 

7 r>i 

7 33 

7 1^ 
n Oil 

0 i\ 

6 23 

2 42 

1 2 f5 

2 4 

1 43 

1 

iM 

0 43 

11. / 

10 30 

W 15 

15 55 

^15' 37 

15 17 

15 0 
t¥ 43 

1 ' BiciMoru, 



Mercury. 

VUiUjs. 

J\Jtax*s» 

1 Juisiteip/ 

S tturn. 

Geoigian 

3>. 

1 

5 

10 

20 

23 

30 

It. , 

12 50 

13 0 

13 10 * 
13 24 

13 10, 

12 57 

12 10 

If. , 

10 13 

, , 17 

■ 18 23 

' 10 29 

10 36 

10 42 

10 p 

11. , 

7 43 

7 33 

7 20 

7 10 

7 e 

0 57 

0 in 

II. , 

0 20 

0 5 

5 40 

s3 ,20 

3 0 

4 50 

4 30 

H. , 1 

0 35 P 
0 18 
' 23114 
. 3»«1 

23 13 

22 49 
39.. 

~ y 

Jl. , 

14 30 

14 22 
^ U 3 
- 13 45 

13 27 

13 3 
‘ 12 50 



















( 3G6 ) 


aut. xxiii— scientific intelligence. 


ASTUOTS^OMY. 

1. C97/*^^^.~Thc following artj the f)artkjulars of two ('oinct*! 
at present visible in\(jJuropc. 

The First Ci.reot. 

Observatory^ Paasijy At/gvst 21* IS 2a. 

Right A&ccn-^ion Ja' 2.9(i^ at 2:i>‘ tlC' JS" ] 

?r 40 50.07 28 43 43 i 


\ )cdi nation 


flight Ascems-ion I*' 14^ 4-9'^ 
DecUiiution 


August ?‘0. 1S95. 


14' 49", • i 

2)^26 0. 


Sidereal tiine. 


Tliis conicl has no visible tajl, is very faint, and has the ap- 
pearancc' of ambula. 'J’he place <m tlio is to Icrablv ex- 
act; tliat given on the 22(1 i.s onljf approximate ; it will liowcver 
be amply sufficient U) enable observers to find it. It is visible 
in a night glass. 

The Setrond t’oniet. or the (Joniet of short p(‘riod. 


Right Ascension 
Declination 


AugiU 21. 


5rr 29*31" 

10 21.45 N 


at 1’’ 39' $ Bitlcrcid time* 


Right Ascension 8^ 
Declination 


August 22. IS25. 

1' 29.10" ) 

^ ill 39‘ ti^idoreal time, 
9 siG.TB N ^ 


This comet also ha^s no apjicavance of‘ tail ; its place 

differs so little from that given in Kicko*’s .Kplj^^ineris, that , by 
placing the instrument according to tlic data there given, the 
comet will, be easily found. It is not visible in the night-glass, 
yet it is much more distinct than the preceding comet. TIic 
observations hero published ^vcr& made with a seven feet equa- 
toml instrument, by James South, F. H. S.-fPa.s\w/, near 
Parisy Auff* 23. 1825, 


ilETl*:OROX4dGY. ‘ 

2. Ofi %e Therinpmetrical State of Globe, ^ 

M. Arag<^ in , art aimeie in Annaies 3^ dfecusses 

<he^ Question tempeMitiire^^^ sdrface, ajhdar- 

** this cbrtclrtsidn, tTKt^, in Eiitope arid m prirticri- 
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lar in France; tlielwinters, some centuries back, have been as cold 
as at present. He grounds his opinion upon the fact of the freez- 
ing of the rivers and sejis at a grl&at number of jxjriods even oi* 
very remote date. The author then gives a table of the ex- 
treme temperatuHcs observed at Paris^ from which there results 
that, in the second half of the last century, tfie greatest cold ( — 
23.° 5 cent.) took place on the 25th Ja>»Ciary 1795..^ and the 
greatest heat (38.°4) on tlh) 8th July 1793. He then gives the 
tempernturt‘S observed during ihe expeuilionsof Captains Parry 
and Franklin, and the dates of the natural congelation of mer- 
cury, t<.)gcther with tables of\the n]axiinm.n tx^mperatares ob- 
served on land, the maximum lenip^ivaiurcs i>i‘ the iitmospherc 
observed on the open sea at a distance from ihc coiuiiv. , ,‘jnd 
of the maximum temperature of the .sc;i at (. -r. f'vons 

these observations together, M. Arago draws the. following cem- 
elusions * 1^/, In no part of the earth on land^ and m no 
will <1 ihcnnometur raised from .2 to 3 metres /nhove the ground, 
and protected from all reverberation, attain the 40^4 centigrade 
flcgrcc ; 9>dlij^ In the open tl\o tcmperatuio of the air, what- 
ever be the place and season, never aifnins the centigrade rfc- 
gree; Qdly^ The greatest degra of cold wliicli has ever been ob- 
served upon our globe, willi a thorntometer susjicndcd in the 
air, 18 50 centigrade degrees hetoio zero ; The tempera^ 

tnre of the water of tiic in no latitude and in no season, 
rises above •+ 30 emt [grade dig?res. — dn/z. dr Phys, e.t dc 

CUm.f.9rt. * " 

3. On the u fi-icuce of the earth upon Alctcor^ ; by Professo^' 
MeinceJee , — Professor Meinecke, in a memoir, read to the Na- 
tural Hiatory Society of Halle, endeavours to prove, in various 
ways, the existence of an inferior terrestrial atmosphere. He 
considers it as founded upon soJid conchisicms, /hat the atmx>£u 
pherc, vdiicWimay penetrate to the depth of twenty 
cal miles into^the interior of the earth, is already compffessecl ^ 
a less depth, to such a degree, that, without being litfiiid, it forini^ 
a fluid equivalent to Water. ^ From this there results a maiss pf 
inferior terrestrial atroo^phere> in comparison of whifdl 
per atmosphere ^|^(^ars very small,, althou^ equiya^|nt^ ^ is 
well known, to a of yjott^r. about 30 It 

ia this mass of the pore$j « 
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cavities and caverns, and even forming part the elements of 
minerals, that Professor Meinepke attributes the greater number 
of meteors, while that imagnjfjeaflt body of air disseminated un- 
der the form of vapour, and which we liay© bitbeino^ named the 
atmosphere, contributes at the most but part.Jtoward 

their produetiaw, ^ As he attributes .tbe'bJairomi^trioal, pheno- 
mena to the infcriorS^tinosphere, lie in* like manner denies the 
inflfueiTce’af the moon upon the iveathcr. 

4. Light of Haloes. — M. Arago^froUi observations made on the 
lltl) April 1825, with the iiistrunient which ho has invented for 
the examination of }H)laysed light, lias discovered that the 
light of lialoes (luminous circles A\hich sometime^ appear round 
the sim, and whose apparent diameters are 22^° and 46®), is not 
a reflected, but a refracted light ; a result which gives much pro- 
bability to tbe explanation of the phenomenon proposed by Ma- 
riottc. This philosopher supposed that the solar ray is refract- 
ed in its passage through the drops of water frozen and sus- 
pended in the atmosplicre. M. Arago is of opinion, that the 
observation of haloes miglit lead to the discovery of the true 
law of the decrease of tcmpciature in proportion we rise from 
the earth’s suifacc, a law whkh liithcrto has had no other foun- 
dation than a single aerostatic ascension of Gay Lussac.-^jB 2 (//c/, 
Univ. May 1825. 

6. On Ae7'ol\tis.-^'^ir Rose of Berlin succeeded in sepa- 

rating, from a large specimen of the aeryllle of JTavenas, well 
mai’ked crystals of augite, of the figure 109 of Minera- 

logy. The same specimen appeared also to erfifam crystals of 
felspar with soda, — that is, of albite. lie also finds, that the 
olivine of the Pallas meteoric iron is perfectly crystallised ; and 
tliatthe trachytes of the Andes, like the aerolite of Javenas, is 
mixed with augite and albite. • 

6* Leslie's Experiments . — Professor Leslie, wf understand, 
is at present Engaged in a course of striking experimpnts, on the 
d^lppsition nf humidity from damp air* ^ , 

7. Humbdldfs Tables . — Humboldt has constructed a set of 
tables, which shew^he horary variatktes of tl?ie bsd^ometer, from 

level of the sCa to the height of 1400 tcim. 
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'8. Pouillci on fivuporalion.* — PouiHet, from a series of ex- 
periments he made, on the evaporation df liquids, infers, L That, 
during the evaporstticm of perfecftlY pure water, no electricity is 
evolved. % That 'when water ciontains certain alkalies in solu- 
tion, electricity ia evolved, which is vitreous tor tlie apparatus, 
when the alkldi is fi^sed, and resinous when the cJkali is volatile, 
asamtnonia, ^ ^ 


, , HYpaOGBAPHY. 

^ 9. Inundation in Holland , — The public papers have shewn, 
that the* last inundation has eYteiiderl and multiplied its ravages 
on all sides; The provinces of Ove»^Yssel and Prise are those 
which have suffered most. If the accounts are not exaggerated, 
mare than five thousand acres of land must have been over- 
whelmed in these provinces^ in consequence of the breaking 
down of the dikes. The town of Einbden, in pfirticular, pre- 
sents a perfect picture of devastation. The water lias every 
where risen to a greater height than it has done since the fright- 
ful inundation of 1775. Without entering into details, we must 
content ouvselvcs with communicating to our readers the follow- 
ing circumstantial relation, which is so much the more interest- 
ing, that it beards an oflicial character. On Tuesday, the l&t 
February, the air being sultry for the season, presaged an apr 
preaching storm. In ^he evening, dark ckmds were seen sweep- 
ing along, with rapidity, from the south- wcbt: the wind imme- 
diately, began to blovl^ from this, point. On W ednesday, the 9d^- 
it l^lew, stro*.gV from the same direction: toward evening, it 
change^ to the u8rth-east. On Thursday morning, at the time of 
flowing, it had not ch,anged,,tvhich gave rise to the I'pprehension 
of a high ;tide. The s^une day, after noon, the water rose to a 
much greater height than that gf mean tides : the wind reramned 
at north-wes:l keeping back the ebb, which, in fact, was but in- 
complete. the following tide, it was appkdiended, 

woilld be higher^ Ifi feet, if) the morning of Friday, the 5th, 
the storm ^ways continuing, tfi6 tide i*ose 26 Dutdi indies high- 
er than the preceding o6e.,hAt the' time of low-water, it remained 
evidently at half height of ordinary ebb^ which was a proof 
that the storm cop<|?fiued a^distaticc, .and pushed up the wa- 
ters* These symptoms weife ftot observed, without inspiring tlfe 
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greatest alaim ; for it was well known tbat^the following tieje • 
would necessarily be higher still The time of flowing arrived ; 
until it got to the height of ordinary tides, nothing beyond usual 
was observed in its effects ; after this, tine water rose, in a 
short time, to a height which exceeded tfeat of the tides of 1808, 
by 6 J inches. ^During the ebb, the wind abated gradually. It 
is, however, p^ope^^to observe, that, on Saturday, the 6th^ the 
morning vide rose to the height of ordinary tides* In the mean " 
time, die wind rose anew, always from the nortluwcst quarter ; 
and the result w^as, that the e^enlng tide of the same day rose 
to the same height as on Tuesday evening. Toward night, the 
wind still blew strongly ; arid, as the retrograde moyement of the 
waters had been but little sensible, a new tide was expected, not 
inferior to the preceding. However, at half past ten o’clock at 
night, the wind slackened, then it passed to the north, and even 
a little to the cast, which caused the water, even at flood, to di- 
ininish considerably, and it ultimately regained its ordinary 
course. Since then the tides have been regular. It is perhaps 
without example, at least in the annals of meteorology, that du- 
ring sios successive tides there should occur ft^vc storms, one of 
whicli attained a height as extraordinary as that mentioned above, 
a height of which there has been no other example in Zealand.”— 
Algem. Konst en Lctier^BodCy ISth Feb, 1825. 

10. Amsterdam Canal , — It may be saW, wilh justice, that 
Great Britain has outstripped all the other countries of Europe, 
in what regards the undertaking and excc4doii of public works, 
in which xitility and grandeur of conception gojtPgether, We 
had been accustomed to consider as unique in itS kind, both with 
respect to its extent, . nd its other dimensions, our Caledonian 
Canal, wliiah can carry a large frigate from the North Sea to the 
we^t coast of Scotland ; but the^new Amsterdam Canal, which 
establishes a direct communication between tho oceaiC and this im- 
portant pliicri of commerce, surpasses In depth mnd breadth 
every thing the same nature exifetingMh' Great Britain. It 
appears that a frigate of 44 gunS hjts alreWy passed along its 
whole extent, anti it is even capable o{ reeeiving vessels of 80 
guns. Tljl projec^ Portsmouth Canal, wBiith is intended to 
receive vessels of the, line, would rival that of 'Amsterdam as to 
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depth and v%i<lth, and suri)ass it in length, in the proportion of a 
hundred to lifty tnilcs. 

« 

OEOLOGY. 

11. Geogfio 6 iic 0 l Observations by Dr Boue.^1^ He has not seen 
or hoard of any shell limestone, true red marl, (tod liegende), 
or quadersandstone, or magnesian limes^iie (zechstein), in the 
whole extent of the Apennines. Sandstone, of the, coal* forma- 
tion, is said to occur near Pcstum, and the white Apennine lime- 
stone, extending from Rome to Calabria, appears, in general, to 
belong to the third flceiz, or *Jura-limc&tone. 2. The sulphur of 
the Apennines is not in greywacke, ^ mentioned in the hynopti- 
col Table published in the preceding number of this Journal; but 
the great deposit of sulphur, compact and fibrous gypsum, and 
even of salt, are situated in tertiary clay, as may be seen near to 
Volterra in Tuscany ; and the same will be the case in Sicily 
3, Dr Boue observes, that tliere is a gradual transition fronrtal- 
cosc mica-slate to some granular foliated liniostones or marbles, 
and from these to compact black marble, shale, and the common 
alternations of the calcareous greywacke, and sandy limestones 
of the Apennines, in Tuscany and Eastern Liguria. Sucli 
transitions arc well seen between Genoa anti Nice. 1 his grey- 
wacke he believes to be the same as that whiclrhc met with on 
the north side of the Alps, in Austria, and in the C/arpatliians, 
and which he has in!erted in his synoptical table as red marl, or 
one of its equivalents. This view is further supported, by the 
fact of the occurrence of scrpenlinc in the greywacke of Liguria 
and Tuscany. %Dr Boue adds, « It will therefore be advisable, 
in the mean time, that we consider all the deposits referred to 
the new red sandstone, and placed in liis synoptical table, un- 
der the head North Alps, Cai'pathians, Apennines, and Capel- 
lengebirge,ns belonging ratlier to a newer greywacke, than to 
new red saimtone ; and if this arrangement be correct (for it is 
still beset with difficulties),- the whole mass of limestone and do- 
lomite, of the Northern Alps, put under the head Zechstcin, or 


• In Dr excellent Memoir on Sicily, fijimiished in thi^ and li^e pre- 

..ceding Number oi Journal, it is shewn, that the sm^ihur of Sicily ,hiof tertiary 
formation.— Edit. 
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First Plcetz Limestone, will become a member the Transition 
series. To this union of the alpine limestone, and tranrition 
limestone, a dilBcuh^ oecurs, in^regand to the salt and gypsum 
deporit, of the iAlps» ' These,’ HoiireeW, <%e<'mustf still consider 
as secondary. 4*. Thef serpentine, iti Iiguri% assodated with 
masses of diall^ge rock (euphotidc), VariolHe, and compact 
black diaUege porpl^ryj like that tiear’Girv’asn -in Ayrshire. 
They oecitr, in immensM bed-like veins, in black limestone, and 
talcose mica-slate ; and the whole is nearly vertically disposed. 
The mica-slate contains also masses of gypsum ; and curious al- 
ternations occur, at the lines of junction of the serpentine, with 
the mica-slate and limestone'. In eastern Liguria the serpen- 
tine forms distinct veins ot dikes, amongst the calcareous grey- 
wacke ; which veins widen as they approach the surface, and at 
length their mass is obSer\ed overlying the greywacke, on each 
side of the vein. At Borghetto and Prato the marly-slates, in 
the vicinity of the serpentine, are changed into yellowish jaspi- 
deous rocks, resembling these met with near the trap-rocks of 
Scotland. Similar appearances occur at GirVan m Ayrsliire, 
also in Italy, at Inipruneta, Monte Cerboli, near Volterra, north 
of Plotenco. The diallage porphyry, and variolite, are always 
on the under side of the serpentine dikes in Lig'uria : the va- 
riolite has the structure of pearl-stone ; and, in some veins, ser- 
pentine and diallage rock occur together. When slates, with 
limestone nodules, are near serpentine, therl is sometimes form- 
ed a kind of euphotide breccia with nodule:!) of granular lime- 
stone. 6. We may add to the alluvial phenomena oLthe ** Sy- 
noprical Table,” the subterranean volcanic hot aqticous vapours 
of boracic acid of Monte ' Cerboli, and alsd the salses. 6. In 
the Vicentin? are immense dikes or veins of augite por- 
phyry, forming series of hillocks ; and in them the galenn and 
pyrites veins of the Val Zucoanti. The chalk ntar to the 
porphyry Is converted intd a kind of transition limesj^e. Mass- 
es of por^yry were aW observed, protmdifig from the chalk ; 
and near to ^hio, M. Pasrini found the porphyry associated 
with small masses of giranite, like that of FredUzza. 7. In the 
Tyrol the Seefeld ^fost^fishes appear to occur iQ,hituininouB tgr-, 
tiary marl. 
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12. General Remarks on the Temperatures of the TerrestriaV 
Glcke^ and oftfle Rlmetayy Spaces ; by M. le Baron Fourier,— 
M. rourier'’siaterestittgi0e*nov ou the temperature of the globe, 
present? la review^of al\ oft thei^ubject, and is to be 

considereAmexipbitittg knowledge regard- 
ing: ® master interest to the geologist, as wnll as to the na- 

tural philosopher/ It .may even be sard that tlu? question of the 
proper temperattire of the globe and of'flie ehanges whiqhit may 
have undergone at the. surface, forms one of the most important 
bases pf geological knowledge. Under this point of view, wq are 
ii.ap{iy in being at last able, Jo support, by learned jnathetnatical 
theories, itdiich. are only expression of observed facts, the 
opinions tybich we have long held*out on the subject of the de- 
pression which the temperature of the surface of the earth has 
.experienced,— r^. change to which .we have attributed the modifi- 
cations which life has undergone at this surface, by proclaiming 
the return to tlie principal geological opinions of Buffbn as ine- 
vitable. The heat of the earth, according to the learned acade- 
mician, is derived from three sources: \st^ The earth is, heated 
by the^SQlar rays, the unequal distribution of which produces 
the diversity of cranates ; 2^%, It participates of the common 
temperature of the planetary spaceKS, being exposed to the irradi- 
ation of the innumerable stars which surround on all sides the 
.solar system ; 3f%, The earth has preserved in the interior of 
its tnass. a. part of llie original heat which it conUiined when the 
planets ;w*ere formi)d.-.JVI. Fourier then examines separjatcly each 
„of these three ^ causes, and the phenomena which it produces. 

shall ;pniy relate here the considerations whmh are most im- 
.portanl with regard to geology. The opinion of an, internal fire, 
says M. Fourier, tji,e perpetual cause of several grea^ phenomena, 
has been renewed in all the ages ,of philosophy. , The form of 
the terre^^teial -jspherqid^ the^ regular di^porition p£ the internal 
strata rcn|ereid ,nO|a?}iftst by tlm expe^jwnts.of the pendulum, 
their denrity inci^^ng ^th the depth, and various other cornu 
derations, €q!ncpr^o.pr:P^^^ n., .yery intense Iftat has formerly 
penetrated allpa?ts of the globe*. This heat is dissipated by the 
irradiatiqgjh^^^^^^ Burrmatt^ing spac^, temperatur^of which 
is much inferior to that of freezing wat3^. Now, tha mathema- 
tical expression of the la^ of refrigeration shfws, that the »rip- 
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nal heat contained in splierical mass of equal dimensions witii 
the earth, diminishes much .more rapidly at ihe^ surface than in 
the parts situated at a great depth. . These preserve almost all 
their heat during an irnmense^time; and there is no doubt re- 
garding the truth of the consequences^ beegnse we have calcu- 
lated these times for metallic suhstances^ which are better con^ 
ductors of heat dian tJlie matters of which the globe consists. 
But, it is.evident that th^ry alone cannot inform us what are the 
laws to which the phenomena are subjected. There remains to 
examine, if, in the strata of the globe to which wc can penetrate, 
there is" found any indication of this central heat. It would re- 
quire to be proved, for example, wlfethcr, beneath the surface, 
at distances at which the diurfial and annual variations have en- 
tirely ceased, the temperatures of the points of a vertical line 
prolonged into the solid earth, augment with the depth. Now, 
all the observations which have been collected and discussed by 
the most learned naturalists of our days, shew that this increase 
does exist; it has been estimated at about a degree for 30 or 40 
metres* . The experiments with which the Academy haye late- 
ly been furnished, and which relate to the heat of springs, con- 
firm the results previously obtained. It is easy'to conclude, and 
it results, besides, from an accurate analysis, M. Fourier says, 
that the increase of the temperature in the direction’of tiie depth 
cannot be produced by the j)rolonged action of* the rays of the 
sun. The heat which emanates from this slai is accumulated in 
the interior of the globe ; but the progress hjjis almost entirely 
ceased ; and if the accumulation still continued, we should ob- 
serve the increase in a direction precisely the con^i*ary of that 
which we have indicated* The cause which produces a higher 
temperature in the deeper beds is, therefore, ah internal source 
of constant or variable heat, placed beneath pcjints of the globe 
to which w'c have penetrated. ThU cause raises thc|tcnij:>era- 
ture of the earth’s surface^above the value which the^ction of 
the sun alone would give it. But this excess of the temperature 
of the isurface haS become almost inschsible ; and we ai:e^^«>suired 
of it, because there exists a mathematical relation between the 
value of the increase by n^asure^ and the qiiantitj by ijhich the 
temperature of the surface "still exceeds that whidh would take 
place^if the internj^l cause in question |did not exist. It is the 
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same thing for ns to measure the increase by units of depth, of 
to mcasure^lh4 excess of temperature of the surface, Wlten we 
examine attentively, and acGqj'ding to the principles of dynamic 
theories^ all the observations relative to the figure of the card), 
wc cannot doubt that this planet had rcc^ved a very elevated 
temperature at its-origin; and, on the other hand, tbermometri- 
cal observations shew that the actual dismbutioii of heat in the 
earth’^s envelope is precisely that whidi would have t^ken place 
if the globe had been formed in a medium of a very high tem- 
perature, and had afterwards been constantly cooled. This ac- 
cordance of the two kinds of observations is worthy of being iv. 
marked. The question of the tetrestrial temperature has always 
appeared to us, adds M. Fouriei^, one of the greatest objects in 
cosmological studies ; and we have had it cliiefly in view in es- 
tablishing the mathematical theory of heat . — Bulletin UniverscL 

13. On Molasse Safidstone . — Sluder of Berne has published a 
large volume in 8vo, wltli two plates, on the particular sandstone 
rock named in Switzerland Molasse. In it he agrees witli lloiic 
and Necker in separating the true tertiary molasse from a far 
older calcareous sandstone deposit, which extends from Savoy 
to Austria, all along the base of the Alps. This older molasse 
somewhat resembles the greywacke of the Apennines, but diflers 
irora it in containing more organic remains. 

14. Boracic A^id in Lava? — x\ccording to Moricand, in the 
vlSolian Isles, boracic acid assists in rendering tlie lavas more 
easily fusible. l)o the lavas and obsidiiin of Liparl really con- 
tain boraciq^acid ? The greenstone of Salisbury Craigs in this 
neighbourhood, contains Ilumboldite, a mineral rich in boracic 
acid- Docs the mass of the greenstone rode contaip any of‘ this 
curious substance ? 

ANTHROPOLOGY. 

15- i^jpontmeom Combustion of Spirit Drinkers . — ^Dr Traill 
has agam oil in the serum ol the human blood. ; , The 

patieQt was a man .addicted to over-indulgence in strong hquors, 
os was tlie,c^ with all, the otlicr in^viduals. in whose blood 
the doctor . f<3|iod oil. This fact, he i^arks, suggests curious 
speculation^ In the connection between int^perance and these 
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cases where the human body has been strangely consumed by 
what is called spontaneous combustion. 

BOO^ANY. 

16. Analysis xf a Soda^ derived from Pucus %bucdnalis^ in 
the vicinity of the Ca^e ; by M» Driessen. — A hundred pans of* 
this crude soda, irom the^Cape, contained 34.6000 residuum in- 
soluble in' water ; 0.5500 siliceous earth, with a little carbonate 
of lime and magnesia ; 7,1421 sulphuric acid ; 16.2130 muria- 
tic acid; 12.1600 potash ; 16.4686soda ; 12.8663 carbonic acid, 
iodine, sulphur, and loss in consequen 9 e of the experiments. The 
residuum insoluble in water, aqd afterwards submitted to a more 
accurate examination, was found to be composed of carbonic 
acid, sulphuric acid, iron, calcareous, aluminous, magnesian, and 
siliceous earth, and carbon. With regard to its use, M. Dries- 
sen thinks, that, as it contains less soda than the barilla of Spjun 
or Sicily. This substance is also less adapted for various pur- 
poses, especially for the manufacture of white soap; but it 
might serve for other uses, particularly for the manufacture 
of glass-ware. — Verhand. der 1, Klasse van lieiK. KederL Inst, 
1823, vol, vi. 

17. Phosphorescence of Potatoes. — Lichtenbei’g tells us, that 
an officer on guard at Strasburg, on the 7th January, in pass- 
ing the barracks, was alarmed on observing a l(ght in one of the 
barrack-rooms. As this w^as strictly prohibited, fire was sus- 
pected, and he hurried forward to the apartmefit. On entering 
it, he found the soldiers sitting up in bed admiring beautiful 
light, which proceeded from potatoes in an incipienf state of pu- 
trefaction. The light w^as so vivid, that the soldiers could 

to read by it ; i‘t gradually became less^^and les^ vivid, and en- 
tirely disappeared by the night of‘tha 10th of the njonth. 

18. Onihe.Itidicm Cedar , the mountaiTOus rempns of 

Nepal, Kasbmecr, and Thibet, grows a species, of which 

has been digmfied the appellation Devadam^.OiTiWood 
of the Gods the word Deva in Ute Sanscrita signifying God, 
the affinity of which to thn appellation of the Supreme Being in 
the Greek as^vell as Gaelic (Dia)^ is\ery *striking. 

The related to the Cedar 'of Lebanon. 

It i'' the JPi^fi^Beodara of ]|^^burgb, and is figured and 
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described, in the Second Volume of Mr Lambert's monograph of 
the genus. it still more complete description and plate, how- 
ever, of this interesting tree^ will 'be given in the new edi- 
tion of that magnificent work,"* now nearly ready for publica- 
tion. . The Dcodara exce^^ds in size the Cedar of Lebanon, 
and far surpasses *dt in the quality of its timber. The wood 
is, compact, light, easily worked, a id capable of receiving a 
fine, polish. It is so highly impregnated with* turpentine, 
as to render it almost imperishable, whether from the effects 
of the weather or of insects. It is used throughout Kashmeer 
apd Thibet, in the construction of temples and other public 
buildings, as well as for bridges and boats. The celebrated 
traveller, Mr Moorcroft, inform^ us, in a manuscript journal 
lately deposited in tlie library of the India House, that, in build- 
ings which had been erected several hundred years ago, when 
lately taken down, the rafters and beams of Deodar were so lit- 
tle impaired, as to be used in tlie construction of other buildings. 
The wood is likewise used for forming torches, and in place of 
candles in dwelling-houses, and burnt as incense in the temples. 
The Pinus Dcodara forms, on the flanks of the mountains, ex- 
tensive woods, generally mixed with other species of pine, and 
with various species of oak and birch. From the observations 
of Lieutenant Herbert, it would appear that the ultimate limit 
of the Deodara extends even beyond 13,000 feet above the level 
of the sea, which* would make it perfectly hardy in our own 
country. Scverj|^l young plants have already been raised both 
in England and Scotland ; but two of the finest specimens I 
Have seen, lyre in the arboretum at Hopetoun House, the seat of 
the Earl of Hopetoun. They w'ere raised in the year 1818 by 
Sir Smith, his Lordship’s intelligent gardener, from seeds coiti- 
miinicated by Dr Govan, late of Saharunpore, a gentleman who 
has attegided much td theHbotany of the North of India. The 
largest of the specimens at Hopetoun House, Mr Smith informs 
Us, is 3 feet 9 iuches high, and has produced a shoot this sea;, 
son 16 inches long. During two winters M# Smith kept them 
sheltered by a mat from the north miid^.^Letter Jrom Mr D, 
Dm, ^ 

19. On iieo kifids of Timber I^rees^pectdiar to New ’Zealand, 
-r-Ncw Zealand, it is iveil known, produces some of ths finest 
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timber trees in the world ; two of them are pre-ei|iin^'ntly distin- 
guished for their amazing size, and the excellent qualities of their 
timber. The Jirst of these is tl|e*Cowrle of the natives, which 
grows to the height of 140 to 180, and frequently even to SOO 
feet, witli a trunk clear of branches for 80 or 100 cfect, perfectly 
straight, and w ith a diameter of 5 to 9 feet, ^''he quality of the 
timber is equal to the be^^^lliga fir, and is admirably adapted for 
ship-mastT>. Ijhis tree is a congener of the Ainboyna Pitch-tree, 
the Plnus Dmnmara of the first volume of Mr Lamberfs work ; 
but which, in the second volume of the same, has been justly con- 
structed into a new genus, under ilie nj;Lmo of Dammara; the Am- 
boy na species being theiedenopiinated Dammara orientaiis^ and 
the Cowrie, or New Zealand species, Dammara aicstraVis^ of 
which a magnificent plate has been given by Mr "Lambert. The 
tree yields, both by incision and spontaneously, a pure and limpid 
resin, which soon hardens on exposure to the air, Tliis resin 
has been found on trial to equal the best copal varnish. The 
CowtIo delights in dry deviated situations, and forms the most 
striking object of a New Zealand forest, where it is seen tower- 
ing above the surrounding trees. The only plant of this Inte- 
resting tree in Europe, is in the fine collection of the Horticul- 
tural Society of London, at Cluswick, where it is kept in the 
greenhouse, and is very luxuriant. The second is the Kaha^ 
terre^ the Dacrydium tax'ifdlinm of Solander ^ but wliicli, liow- 
ever, must form a separate genus. This tree equals the former 
in size, but the quality of its timber is inferio/^ It delights in 
low marshy ground, and in foliage resembles tlie yew. 

20. Peculiar hind, of Hay used in Thibet~ln Thibet,, 
where grasses fit fordiay are scarce, the natives- prefer, as Mr 
Mot>rcroft informs us, an unbelliferous plant, called by theni 
Prangos,’’ and which may b^ kept 30 or 40 years without sen- 
sibly losing any of its nutritive properties. This plant,W which 
Mr Moorcroft has sent specimens to the India House, |^qves to 
be ii new species qf the genus Cachrys^ and neatly akin, the 
Cachrys Sicuta. It sliould be iiamed Cachrys thibetica,. In 
habit it is not unlike the common Sulpluir- wort, .the 
nufn officinale of Linna?u^ Mr Moorcroft had for^arde*d alargo 
quantity of the seeds of this plant to the India House ; but un- 
fortunately they had all lost their vegetative * property before 
‘k?acbittg this country. 
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lil. On ^ic Leaves used hy the Chinese in lining Tea^Chestsl 
— Much co^jcfcturc and doubt has existed respecting the plant 
which procTuces these leaves. , Some have supposed them to be- 
long to a scitaraincous plant ; others, and with more rea- 

son, have regarded them as the leaflets of some species of palm 
with pinnatetf fronds. That they cannot ^belong to a scita« 
niineous plant, is evident from the want of a midrib, from 
the disposition of tlie nerve, from H^jcir spinulously^ serrated 
margin, and, lastly, from the harsher feel of both surfaces; 
and the equality of tlieir sides clearly shews, that tlicy are not 
portions ot‘ a compound leaf. Mr Lawibert obtained this sum- 
mer a quantity of these leav\^s, ibrllie purpose of comparing them 
with several broad-leaved GramlAae.^ and we found them to ap- 
proacfi so exceedingly near those of some species of Pharus, as 
scarcely to leave a doubt of the genus to which tltey ought to 
be referred. This new species may, therefore, should our con- 
jecture prove correct, when the flowers are obtained, be nanted, 
Pharus qffichmVis. — T>. 1). 

22. On various Plants 7iscd as Tea in different Countries . — 
The plants used as tea are as widel}' sepaiated from each other 
as the countries themselves arc remote. In Mexico and Guati- 
rnala the leaves of the Psoralea glandulosa are generally used 
as tea; and in New Grenada the Alstonla theajbrmis of Mutis, 
the Sympheos Alsfcniia of Humboldt and Bonpland, affords a 
tea not inferior to that of China. Farther to tlic north on the 
same continent, a^ ery wholesome tea is made from the leaves of the 
GauUheria procumhens and Ledum latifolknn. This last is vul- 
garly callcdVLabrador tea, and its use was, I believe, first made 
known by the late Sir Joseph Banks* Thc^raost famous of all 
American teas, ho\vever, is the tea of Paraguaj^ of which large 
quantities arc annually imported into Peru, Chili, and the States 
of Buengs Ayres, and the* use of it is so universal in South 
America^ that the inhabitants have always some 4>f this tea ready 
prepared, whether engaged in occupations at home or in the fields, 
and no person departs on a journey without being provided with 
a quantity of the herb. It is made by merely pouring warm wa- 
ter on tlte leases, and is sipped, thrcl^gh a silver or glass tube, 
from a small vessel, called a Mate Pot, which is carried in the 
hand, or, should the person be ou horseback, or engaged iu) 
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'any occupation requiring the use of his hands, it is. suspended 
from the neck by means of a small chain. It is fr^uently mix- 
ed with a little lemon juice, amj is used either with or without 
sugan European travellers \i^th whom I have conversed, pre- 
fer this to any of the teas imported from China. The Faraway 
tea is the more remarkable, from its being tlie produce of a spe- 
cies of holly, a genus hitherto considei^ed as deleterious. It is 
described and figured iA?der the name of Ilex P&ragiiensiH in 
an Appendix to the 2d volume of Mr Lamberfs w^ork on the 
genus Pinuft^ and is noticed by M. Auguste St Hilaire in the 
Menioires du Museum/'* under the name of Ilex Mate^ and 
by Drs Spix and Martins, in ibcir Rrazilian Travels, under that 
of Ilex Gorxgonha. It has ail extensive geographical range, be- 
ing found in the extensive woody regions of Paraguay, watered 
by the Parana, the Ypane, and Jejni, in the province of tlie 
Minas Geraes, and other districts of Brazil ; and it appears to 
ha^e been found in Guiana by M. Martin, as tliere are numerous 
specimens in his Herbarium, part of which is in the possession 
of Mr Lambert. must believe these specimens to have been 
collected in the mountainous district, otherwise it would b^ im- 
possible to reconcile the idea of the same plant being Ibuiid hi 
so different a latitude. The tree is about the size of the orange- 
tree, to which it bears considerable resemblance in its habit and 
leaves. The flowers are white, disposed in small cymes in the 
axils of the leaves. They are tetrandrous, knd are succeedetl 
bv scarlet berries, like those of the common holly. The leaves, 
whether fresh or dried^ are destitute of smefi ; but, on a little 
warm water being poured upon them, they exhaJ^an agreeable 
odour. Mr Lambert has been so fortunate as to obtain a living 
plant of this bigbly interesting tree, wbicli is now growing in bis 
collection at Boy ton House, Wilts. — In New Holland the leaves 
of the Corrwa alba, make very goed tea,—- The inhabitants of 
those barren and remote islands denominated the 'Kurile Isles, 
ill the Sea of Kamtschatka, pi^epare a tea from an i^idescribed 
species of Pedicularis, named by Professor Pallas in bis Herba- 
rium, now in Mr Lambert’s possession, Pedicularis lana(a,-^It 
is unnecessary to take ngj^ice of all the aromatic herbs of the or- 
der Labiatco used as tea in different countries my object has 
beeiV; to shew that teas are afforded by plants ve‘ry remotely se- 
pft’rated from each^other in po^nt pf alSnity, But while on the 
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subject of teas, it mjiy be interesting to observe, that the coni-^ 
mon blaclc^lii^iese '^r(\as consist diicfiy of the old leaves of tlie 
Thca mixed with tliose of the Camellia Sasangua or 

olclfcra., and sometimes fragini^iUs of tlie leaves of the Olea, 
Jragran$\ and that the finest leas, wliether green or black, 
appear t«) be produced by the Thea Bohea^ the quality and co- 
lour depending solely on tlie age of the leavei^, and the inode of 
preparing them. Although I have long attended to the .subject, 

I. have never been able to detect, in those teas said* to* be* adul- 
terated, either willow or sloe leaves, or any tliirig else of British 
growth. It is probable tliat the leaves of the species of Camels 
Via before inenlioned may h*ive been taken for sloe loaves. — 1). />. 

zooLooy. 

23. Dr Grant on the Ova of the Sponge. — Dr Grant lately 
read before the Wernerian Society, a continuaticni of his in- 
teresting., invc.s Ligation on the natural liistory ol* the Sponge. 
A part of tile ineuioir is given in the present number ; and, 
in llic mean time, the following additional iacts stated to 
the Society liv Dr Grant will be acceptable to our zoological 
retiders. — When we cut a thin piece off the surface of a 
living sponge, and Itxik down through one of its pores with 
the reflecting microscope, perceive, immediately beneath 
tJje projecling s})icula which defend tlie pore, a very delicate 
net- work of gelatinous threads tlirown over the entrance of 
the lube. This p?cce of structure is so fine, as to be perfects 
ly invi^^ible to the naked eye; it consists of five or six threads, 
which pass in fVonI tlie sides of the tube to be connected with a 
central rneshj^so that there are six or seven meshes thus, formed ; 
and, while tliis soft ap})aratus is beautifullj defended by tlie pro- 
tecting spicula of the pore, it serves still fart'hei to guard the 
interior of the aniipal from llie smallest particles df sand, or the 
minutest .^siblc animalculei^..* Along the whole interior of the 
pores an<l' tubes, there is a thin gelatinou>s matter enveloping 
every fibr^ and filling all the interstices between the fasciculi. 
This gelatinous ihatter is transparent and coloi^dess, and so lit- 
tle consistent, that it runs down like the white of an egg when 
the sponge is first torn from the rockyand susjiendcd between 
the fingers*; thd microscope detects no U'ace of organization in 
it ; by filling i/p the inequalities of the sides of the lubes, it 
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smoothens these passages for the small streams. Ev^ry part oi' 
the gelatinous matter is covered with minute gl^aftular bodies^ 
which are distinctly seen in every^ species of sponge hy the weak- 
est magnifier of the microscope* These grmmla?' bodies are re- 
presented in the plates of Doiiati, of a spherical form, adhering 
to the quadriradid fibres ol* what he lias named Ihe Alcyoniuni 
primuni Dioscoridis. They arc quite invisible to the naked eye ; 
they (^scapet along with tha gelatinous matter, and compose the 
greater part’ of it ; they arc connected with each other by tlie 
gelatinous matter, and probably through the same medium have 
some connection with the spicula along which they are placed. 
No pari in the organization (54* the «j)ohge is more constant and 
obvious than these granular* transparent bodies, lining the in- 
terior of every canal from the [>ores to the fecal (^rihcc's. TJicir 
form is not quite spherical, but somewhat lengthened or ovoidal, 
and they are always attached by one extremity to the gelatinous 
matter, while their opposite end is seen to project free into tlie 
cavity of the canals. Through the greatest magnilierof the mi- 
croscope, no difference can be detected in their forms in different 
species of sponge ; they all appear to be enlarged and rounded 
at their free projecting extremity ; and, when watched with at- 
tention, we distinctly perceive that they possess some power of 
sjxmtancous motion, both when in connection with* the sides of 
the canals, and when lying isolated at the bottom of tlie water. 
The ova of the sponge are quite visible to \he naked eye, and 
are seen disseminated through the whole texture of the animal 
in the winter season. They are bodies of a yellow colour, some- 
what translucent, pear-shaped, tapering more o^ less at their 
narrow end in different species ; their whole outer surface is cev 
vered with delicate projecting cilim ; and when viewed through 
the microscope, in connection with the parent, we see that the 
rapid vibration of these cilim produces a distinct current in the 
water immediately around them, flowing always irom their 
rounded free end, towards their tapering fixed extrefoity, thus 
assisting the small granular bodies in producing the currents of 
the sponge, during the period of their attachment to the body. 
They separate from theySianals, and arc propelled through the 
fecal orifices early in spring. None of these ova arc seen in the 
spo|?ge in summer, though we can detect no difR)rcnee in the vc- 
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locity ot* thovic^iirrents at that period. For some time after they 
are propelled ^^rotn the interior of the sponge^ they swini about 
by means of the ciliae on thcir^rface, and exhibit all those ex- 
traordinary phenomena ^f spontaneous motion which Cavolini, 
neai'ly half a century ago, discovered in the ova, of the Gorgonia 
and Madrepore. They at length fix themselves, like the ova 
alluded to, on a spot favouiable for their growth ; they lose en- 
tirely their original form, and become i<flat transparent citeular 
film, tlirough which horny fibres shoot ; they soon spread, and 
assume a form somewhat similar to that of the parent/’ The ex- 
j)erimenls on these ova, will be detailed in a future number 
24?. Scci-Horse Icilled in About tlio beginning of 

tlie month of June last, a walrus or sea-horse, of a very large 
size, was encountered by a boat in the opening of the Pentlaiid 
Frith, and having followed the l)oat nearly up to the harbour 
of Stroniness, it went out to the wesUvard through Hoymouth. 
It afrcTwards made its a})pcarance, at different places, along the 
west side the islands, to the great alarm of the fishermen, some 
of whom, however, liad the courage to fire several shots at it, when 
it approached the shore, but which, though they evidently lodged 
in its skin, it seemed to regard very little. Having at last come 
down tlirough the Weslray Frith, it was discovered lying on the 
rocks of the island of Eday, by one of the shepherds of the pro- 
prietor Mr Iiaingof|I'apdale. The shepherd having loaded his 
musket with ball, had the good fortune to wound it severely in 
the body ; and havifig afterwards followed it to sea with some of 
his companions in a boat, they succeeded, after some more shots, 
ill making it a^rize, and tow'lng it ashore. While engaged with 
it in the boat, one of the hands had the temerity to seize hold of 
its hind leg or paw, when he was immediately pulled out of 
the boat, and dragged to the bottom, and iijion bis rising to the 
surface, wul, with difficulty saved. I am sorry that, before Mr 
Eaing kiiew^of it, the shepherds had skinned the walrus, taken 
off its head, and otherwise put it out of his power to have the 

* In Ollvi’s Zool. Adriat., we are told that oval grains are distributed through 
the soft matter of sponge, and that Vio considers il^m as the ova of that animal. 
It is interesting to finiil similar observations made try Dr Grant, who was unac- 
quainted with the wojfk of Olivi, and who has carried lus investigations in regard 
to the iialurfil history of the spongC| farther than these naturalists-.— «E d it. • 

c c 2 
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entire skeleton preserved for yon, but I send you iiercwith the 
entire head, which have tlie goodness to lod^e.jn the Iloyal 
Museum of the University of JEdinburgh It'is the first in- 
stance of any of these formidable inhnilitants of the polar re- 
gions having been met with on our coasts. The animal was 
evidently in a very lean slate, and his hide* was* in nmr^y places 
bored with small shot; but you will liave some guess of bis cnor- 
moiuj si^ze^ when I tell that tlie hide, wdiich had been di icd 
and shrunk up a good deal before I saw' it, measured 15 feet in 
lengtli, and 13 feet in breadth, and was rather more than 1 incli 
thick .’’ — Letter from Robert Seartli^ Esq. of KirKwalL 

So. Irish Elk. — Ccrvns efi^antems of Bluincnbach. — We have 
just received from the author, Mr Hart, member of the Iloyid 
College of Surgeons of Ireland, a copy of a printed memoir, en- 
titled, A Description of the Skeleton of the Fossil Deer of 
Ireland, Cerviis megaecros ; drawn up at the instance of the 
Committee of Natural Philosophy of the Royal Dublin Society. 
Dublin, 1825.” The specimen described by Mr Hart is nearly 
complete; and, from the annexed lithographic drawing, mustlK^ 
truly magnificent. It is apparently more perfect tlifin the s[)len- 
did skeleton in the Royal Museum of the University of Edin- 
burgh. Naturalists, in general, have considereef it as difierent 
from any of the known living or fossil species; and jhofessor 
Blumcnbacth, many years ago, mentioned i^ parilcubirly under 
the name Cervtis glganteus^ — a name, by-tlic-by, which, in our 
opinion, renders unnecessrU-y those lately preposed. The anato- 
mical details given by Mr Hart, in his intcucsting memoir, are 
curious; and the opinion advanced by liim, thalTthe fenjale gi- 
gantic deer also liad horns,* as is the case with the vein-deer, oc- 
curred to us while examining the specimen in the College Mu- 
seum. The occuiTence of these fossil remains in shell-marl, 

f 

shews that this magnificent deer must have lived at^ compara- 
tively late period, in those countries where its bones are at pre- 
sent found ; and the fact mentioned by Mr Hart, of his leaving 
seen a rib of this animal, which appeared to have been pierced 
by an arrow, goes to shew' that it \vas a living inhabitant of 
Great Britain at the saK^ie time wdlh man. g 

• yhis interesting specimen, which the Royal Museum oweS to Mr Scarth’s zeal 
an^actlvity, has reacl^^d the College in safety. AE dit. 



Scientific Intelligence, — Ttoolog^ , 385 " 

S6. Fossil Bones, — Near Wcbtcrcgelii in Magdeburg, in a 
loam \vluj(;^h ijes^over gypsum, and fills up fissures that traverse 
it, are found fossil bones of the*rlunoceros, maiimiotfi, elephant, 
hyaena, Ijorse, and of a small unknown species of ruminating ani- 
mal. lleinain^ of the horse are particularly abundant, and 
along with these, bodies of accipilrine birds. *£n the investiga- 
tion of these remains, we must be caret iil not to confound them 
with bones of animals now living; Ijtfcaiise the loaifi Ivis*for a 
long time served as a burrowing ground for foxes, badgers, rab- 
bits,^ hamsters, &c. ; and hence liones of tliese animals are found 
along with those of the elephant, &c. These recent bones may 
be dibtinguislied from the older fossil bones, by colour and 
greater consifttencc; 

27. Remains of a Fossil Whale brought from the Aijcnnincs^ by 
Lord Glcnorchy. — Lord Glenorchy during his journey across the 
Apennines, was offered for sale by a peasant, a large mass of 
bone, wlncl) lie said had been dug from a clay in the district 
wliere he lived. His Lordsliip purchased this curious fossil or- 
ganic remain, ami, on his return to Scotland, presented it to 
Professor Jiuneson for tlic .Royal Musenni of the University. 
The Professor, on examining it, found it to be a portion of the 
humoral bone of a pretty large species of wJiale. Guvior, in his 
great work on Fossil Animals, mentions remains of whales having 
been met with 800 ir 900 feel above the level of tlic sea, in 
Italy, and apparently in the same clay (of a recent date), in 
whicl) Lord Glenoichy’s specimen was found. 

2vS. The Megatherium Jbitnd in North ybnerica, — Remains 
of tins fossil annual hitherto found only in South America, have 
been discovered in the United Slates. Mr Hekay of New- York 
has in his possession glanders, and parts of the tibia, fibula, and 
iemiir of tins animal, dug up,in the United States. 

29* On the Organs. of Generation (f the Mexican Proteus y 
called by th^ natives Axolotl — Sir E. Home, in a memoir in 
the last published part of the Philosophical Trarj^actions, consi- 
ders that Cuvier has proved, that the Proteus of Gk^nnany, as 
well as that of Carolina, are actually ar’^nals in a perfect state, 
and not larvae. 'The discovery lliat the vertebra) of the Mexican 
Proteus, were cifpped in the same manner as those of the 
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other f?pecies, had already convinced him, that it .also belonged 
to the same tribe ; and was consequently an alimal m a perfect 
state. Sir Everard Horne obtioined from Mr Bullock several 
specimens, having the organs of generation in a" developed state, 
brought from a Jake three miles from the city of Mexico. The 
temperature of# the lake is never below 60’, and its elevation a- 
bove the sea is 8000 feet. In the month of June, the protei are 
so idrwidant in it, as to'Jbrm a principal part of the food of the 
peasantry. In the plates accompanying the memoir, the female 
organs, in their developed state, are well seen, and there is strong 
probability, from the appearance of the ova contained within 
them, that they pass out aiffgly. ^ 

30. Migration of Birds. — Dr Schinz, secretary to the Pro- 
vincial Society of Zurich, has endeavoured to discover the laws, 
according to which the birds of Europe are distributed over our 
Continent. The country in which the bird produces its ycuing 
is considered as its proper one. The nearer we approach tlic 
Poles, the ttiore do we find peculiar or stationary birds, and the 
fewer are the foreign species which make their appearance. 
Greenland has not a single bird of passage. Iceland has only 
one, which remains during winter, and leaves it in spring, for 
still more northern countries. Sweden and Norway have already 
more birds of passage, and we find them increasing in number, 
in proportion as we advance towards the ceyitre of Eurc»pe. In 
the intertropical covmtrios no bird emigrates ; to the north they 
all emigrate. The propagation of birds lieeps pace with the 
quantity of food. Spitzbergen has but a single lierbivorous 
species; for the sea presents more nutriment, and {<11 the rocks and 
cliffs are inhabited by v*'quatic birds. In the frigid zone, a much 
greater number of marsh birds breed than beyond the Arctic 
Circle, and in the warm countries of Europe. Dr Schinz also 
indicates the distribution of the species of domesti# fowls ; and 
remarks, tlmt each country has its peculiar vari^ies of fowls. 
’^Bulletin Universel. 

31. Wolves in Xfconia*-*— According to a report recently ad- 
dressed to the Regenc;j^jf the Government of Livonia, the wolves 
have, for some time back, made dreadful raVagesm that pro- 
vince. In the year 1823, they devoured 84S horses? 1243 foals, 

’ ^ ' t * r 
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1807 horned cattle^ 735 calve$, 16,182 sheep, 726 lambs, 2546 
goats, 183 kids| 4190 swine, 312 young pigs, and 703 dogs*' The 
government has taken measures to prevent these devastations, 

32. On the Xninud of the Argonaut,---^T^\\o ancient celebrity 
of the Argonajit, which can be traced to Pliny and Aristotle, 
and the wonders of its navigation, are well knowiii It is also 
known, that, from the ancients down to ourselves, naturalists have 
been divided upon the subject of this^nimal. Some’reganled it 
as a parasitic guest, which, like certain Crustacea that lodge in 
empty shells, has possessed itself of that of the argonaut; others 
maintaining that the cephalopodous animal which is found in the 
shell is really its constructor and proprietor. All have agreed in 
considering the animal as a poulpe. M.^de Blainville support- 
ed the former of these opinions. M. Ranzani has sucessfully 
combattid M. de Blainville'^s arguments, and shews, that the 
question, so far from having been decided by him, still remains 
in the same state- A small, but very well preserved, specimen 
of this animal, sent to M. de Ferussac, by M. Rlsso of Nice, 
has enabled the former naturalist to examine its structure with 
minuteness. There results from the facts related by M. de 
Ferussac, that what has been said by the ancients on the sub- 
ject of the argonaut, presents the degree of accuracy which we 
might expect to find in works that have come down to us only 
after having undergone more or less numerous alterations ; nor 
could the authors of these works have applied to their writings 
the scrupulous accuracy to which the naturalists of the present 
times are accustomed. M. de Ferussac shews that the animal, 
when it is frelh, and has not been taken out of the shell, pre- 
sents upon its mantle, the exact form of this latter, and the im- 
pressions of the grooves and tubercles with which it is orna- 
mented. The bad state of preservation of the individuals ob- 
served by*M, Blainville, hasVithout doubt been one of the causes 
of his error on the subject of the argonaut. M. de Ferussac 
then describes this animal in its state of contraction, when it 
has retired within its shell, and shews that* it must belong 
to it, since its construction is entirely conformable to the or- 
ganisation of y:s inhabitant. He mSkes known an interest- 
ing fact which ^had hitherto remained unobserved, ''namely, that 
the spiral cavity, which js not filled by the^ extremity ofc tlwv. 
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poiilpe, is reserved for lodging the palmated part of the two 
great tentacula, which are united by this part iilto a^Diall glo- 
bular mass, forming a vault, iinjdtjr which the eggs find a place 
of protection,, and perhaps also the heat necessary for their de- 
velopment. These eggs are attached to the dupjjicatures of the 
palmated membranes, by small peduncles, and form altogether a 
cluster. M, de Feriussac proves, that it is really the constructor 
and the lavvTigLl proprietor this beautiful shell. This opinion 
has long been adopted by Messrs Cuvier and Dumeril, who 
were appointed by the Institute to examine M. de Ferussac'^s 
memoir, a memoir to which the Academy has accordf»d its ap- 
probation. M. Dumeril relales a fact wifich has escaped M. de 
Feriissac^s notice, namcjy, that M.^Duvernoy has long ago point- 
ed out the existence of the shell upon tlie embryos in the eggs. 
Very lately an extract of a memoir of Poll on this animal, was 
read before the Royal Society of Naples. ' In this memoir, after 
a short introdiKition, he describes, in a circumstantial manner, its 
shell, and points out the varieties of it whicli occur. He then 
traces the history of this animal, indicates its mode of feeding, 
and describes its manner of sailing. He had an oppoi*t unity of 
observing at his ease, and in a slate of life, ah individiial caught 
upon the shores of Pausillppe, Avhicli was sent to him by order 
of the King. He saw it Jay its eggs, and observed the daily 
develojmient of the embryo of each of them, ^.n which he found 
the shell already partially formed. M. Poll refutes the asser- 
tion of Aristotle, that the animal is not conne^cted with its shell 
by any muscle. In a second memoir, this experienced maturalist 
intends to treat of the distinctive characters of the £/egonaut, and 
to give a full description of it. The two memoirs are accom- 
panied with very beautiful plates. — BulleL Univers. May 1825. 

33. On the Bisulcatcd Horse ^ the Equus bisulcxis of Molina.^ 
None of the animals described by Molina in his account of Chili, 
excited greater attention in the zoological world, tban^hat men- 
tioned under the name Hoi'se with divided hoofs. He says, that 
although it bears a striking resemblance to the horse, yet its 
hoofs are divided. The tt^th, he farther remarks, are large, alnd 
in position like those of uie horse. Shape, sizQ, bair^ and co- 
loiir.of the body like that of the ass ; the ears resi^mble those of 
rthe Korse, and it H:ants the black dorsal cross. Head, mouth. 
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eyes, neck, .back, feet, and organs of generation, and internal 
structure, differjlittle from those of the ass. Its voice is not un- 
like the neighing of the horse. S-^ine of these details, however, arc 
from hearsay, And others are vague* We hope to hear s6Kne- 
tliing more satisfactory of this animal, now that so many travel- 
lers are visiting the‘regions where it occurs, ^oine naturalists, 
we believe, are at present inclined to consider it as belonging to 
the camel tribe, and the genus Aucheyiia, 

34. BoUlc-nosc Whales, — On Saturday morning, the 7th Au- 
gust last, on the receding of the title, two small beaked whales 
were tibserved stranded on the flat beach opposite to tlie town of 
Abcrlady, in East Lothian.* EacfT measured nearly 18 feet in 
extreme length, and, where thickest, between 8 and 9 feet in 
circumference. The one was a male, and had the back and sides 
of an ash-grey colour; the other was a female, witli the back and 
sides of a brilliant black. In both tlie belly was wliitish. In the 
uterus of the fcrnale were two feetuses, each about 20 inches 
in length and apparently perfect: these were cut out by a 
sailor, who had been at the Greenland lisliery ; and they were 
unfortunately destroyed or lost, before notice reached our cor- 
j-e.spondent, a naturalist residing in the neighbourhood. lu both 
whales the stomach was quite empty ; but llie intestines contained 
a chyle of a fin^yellow colour. No pro})er teeth were remarked ; 
hut in the lower there was a rugosity for about three inches 
in length. Jlcnching was commenced before tlie animals 

were cold : On iht^back the blubber was more than three inches 
thick ; but the layer of fat was thinner on the sides, and almost 
disappeared tin the belly. Each of the animals ^vas provided 
witli «'i dorsal fin, situate near the centre of the body. The beak 
was about two feel in length; and the extremity* of the upper 
jaw was received into a triangular hollow at the end of the under 
jaw, as in Hie shoveller-duck.*— There can be little doubt of these 
animals belonging to the species of Physeter, described by Hunter 
and Pennant under the name of Bottle-nose, or Beaked Whale. 
-^Letter jfrom MnJ, Laccy TJhomson, 

35. The D^onginally an inhabited o/* the Neio World . — 
M. Moro£tw^«<J^onnos, in the An, de Sciences Nat, for May 
1825, maintains, from relations of the European mariners who 
first visited America and file West India Islands, that they^en’"* 
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ccftitained a native race of dogs whjch did not bark^ and were 
without hair ; and he adds, that this original i^dce is still met 
with in some parts of America. * 

36. ^V^n^er Change of Colour (f the Ptarmigan. — Faber is 
of opinion that the summer plumage of the Icelfvidic Ptarmigan 
{Lagopu^ Islanderum)^ on the approach of winter, changes its 
colour, and becomes white. Boie, on the contrary, from observa- 
tions inadebp the L. aKw^J‘says, that this bird, on leaving its nest, 
has spotted mixed with white feathers; but at the beginning of 
winter it moults, and then gains its white plumage. In a former 
number of this Journal we published some remarks on this sub- 
ject. 

CHEMTSTllY. 

37. Salts of Strontian and Barytes. — Moretti finds, that 
strontian and barytic earths have a stronger affinity for arsenic 
than for sulphuric acid ; that the arseniates and succinates of 
strontian are rather easily soluble, while tliose of baryte arc in- 
soluble,— a character which affords a ready means of distinguish- 
ing from each other, two earths so nearly allied together. 

38. Cooling Bellani finds, that after glass has been 

exposed to a great heal, on cooling, it never regains its original 
volume, 

39. ArtifidUd Cold. — Brugnatclli informs^ us, the spirit of 
wine, sDthcr, &c. mixed, in certain projxjitions, with snow, af- 
ford temperatures as low as those produced sca-salt. 

4f0. Nature of Indian IWfot-e?.— The Jaime In^licn, brought 
from Manilla, according to M. Mojon of Geneva, is a chromate 
of lead. 

ARTS. 

41. On the Steam-Engines in Cornwall. — We hwe lately 
been favoured with a recent monthly report, of Messrs Leans, 
on the quantity of work performed by fifty-three endues in lift- 
* ing water, with each budiel of coals; which it appears 
that an engine of Mr Webb’s construction, at ^^be Barton Mine, 
lifted 43,270,718 poundjt^ of water, one foot high , tb,e load being 
18,914 pounds per each square inch, in the cylinder. We also find 
thal^one of Mr Woolfe’s construction, at the Wheat Alfred Mine, 
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lifted 41,058^808 pounds, one foot high, with a locid of 71,658* 
pounds per inci ; and several others, lifting between 30,000,000 
and 40,000^000 of pounds, at various loads, per inch. There 
are also reported, twelve stcaai-cngines employed in drying . 
ores, and four in stamping ores, thus making a total of sixty- 
nine reported ^teaui-engines employed in the Cornish mines.— 
It should, however, be remarked, that these reported steam- 
engines are by no means the total ni^ibers of steam-engines em- 
ployed in Cornwall ; and there arc, besides, many w^tcr-wbeels of 
large diameter, employed in pumping, &e. as well as pressure^ 
engines^ working by the power of columns of water, employed 
as steam is, in the sieam-crigines. We arc just now informed 
of a water-wheel erecting at the Wheal Harmony Mine, of fifty 
feet in diameter, and which is intended to assist in wwking the 
pumps employed in freeing that valuable mine from water. — 
Journal of Arts, 

42. Paste for sharpening Razors, — Take a quantity of slate, 
wash it well, pound it in a mortar, and pass it thi*ough a very 
fine hair-sieve; mix some of this powder, first wdth well-water, 
and afterwards with olive-oil, to the consistence of fat. Put 
some of this paste upon a common razor-strap after it has been 
properly cleaned, so as to remove all foreign bodies from it. 
Pass the razor from right to left, as iisiial, ending with raising 
the back a little, and a perfect edge will be obtained. 

43. Manufacture of Red The red crayon, and its 

use, are two well knowm in daily life to recjuire any thing to be 
said of them, dfhe preparation of the red crayon, which is best 
adapted for|painting, is less known. The following is the man- 
ner in which it is performed : A quantity of hematite is pound- 
ed in a porphyry moi^tar, with filtered water, until it be extreme- 
ly divided, so as to form an impalpable powder. This powder 
is againediffused through \ quantity of water sufficient to allow 
the mixture to pass through a fine sieve, placed above a large 
vessel filled with water. The liquid holding the hematite in sus- 
pension is then ajjitated ; and, after this, allowed to rest four-and- 
twenty hours* gKl the end of this time, there is formed at the 
bottom oft)g#^esscl a deposit of heuVtite, in the form of a very 
fine pow^r : *tlie water is cautiously decanted from it. To form 
crayons of tins impalpable powder, a uniting substance is,peces- 
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sar;^. Tliis is afforded by gum arabjc or isinglass, of , which the 
proportions vary according to the use to wluchjsthe crayon is 
destined, less of it being requirectfor soft crayons, which conse- 
quently leave their colouring matter more readily/ and more for 
the hard ones, which preserve their point longer. The follow- 
ing are the proportions, deduced from experiment, to be em- 
ployed in the five kinds of crayons, which we shall enumerate. 
1. For*thjp red crayons, wifi.' large marks, 18 grains of dry gum 
arable to one ounce of prepared hematite powder. 2. For the 
. hard-grained crayons, SI grains of gum to one ounce of hematite 
powder. 3- For tlic crayons, with small anrl fine marks, ^7 
grains of gum to one ounce of hcnicilite. 4. For the crayons, 
with less fine marks than the preceding, 22 grains of gum. 5. 
For the crayons, with shining marks, 36 grains of ichthyocolla 
to one of prepared hemalite powder. — The gum or isinglass is 
dissolved in a sufficient quantity of water ; the solution is passed 
dirough a linen cloth ; the powder is tlien added ; the liquid is 
brought near a gentle fire, until the mass is somewhat thicken- 
ed; it is then removed from the fire. The mixture is very care- 
fully bruised upon the porphyry, to render it as intimate as pos- 
sible ; and it is then formed into crayons. The mass, when it 
has accpiired the proper consistence, is made to pass through a 
cylinder; the sticks thus formed arc dried, and divided into 
crayons of two inches long ; they are sliaiponed, and the skin 
which has formed upon them, while drying, is removed, — Netoe 
Kxmst et GcxcerUat^ Aug, 1824. ^ 


44. Steam-Carrlage. — At page 349, vve have given Messrs 
Burstall and HilPs description of their patent stefim-carriage. 
The descri})tion, along with the plate, will enable our readers to 
understand the ingenious arrangeincnts wdiicli the patentees con- 
sider as sufficient, for the purposes o^ effective and economical 
locomotion. Wc regret, that, owing to the unfinishetf state of 


the apparatus, we are deprived of an opportunity of cpnmiuni- 
cating to our readers, until next Number, the result of experi- 
ments on the powers of this locomotive machiitl% 

45. Nexo imde of securing Anatomical l^x^ft^ations in 
Spirit^ — Dr Macartney, of the University of Dfibliii/^has em- 
ploj4& a thin plate of Indian rubber, as a coverihg for prepa- 
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ration jars, in place of the former Jaborious and offensive one*, 
by means of piUrid-^bladdel*, sheeUlead, &rc. It is essential, that 
tlie Indian ruBber should be painted or varnished ; after which, 
not the slight^ist evaporation c^* tlie spirits takes placc^^ The 
material, by its elasticity, adapts itself to the variations in the 
volume of the*conients of the jar from different temperatures, 
and this removes llic principal cause of the escape of the spirits. 
It is probable, lliat leather, coatc^ with Indian rubber, and 
painted, would answer as well as the rubber itsclf*,^by^vhicli the 
expence would be greatly diminished. — CoplamCs Mc(L Repos. 

46. Cause of the Smell of Hydrogen Gas. — If hydrogen gas, 
obtained by tlie solution iron "'hi sulphuric acid, be made to 
pass into pure alcohol, it almost (Entirely loses its smell. Water 
added to the alcoliol renders it milky ; and on resting some 
hours, a volatile oil separates, tvhich is the cause of the well 
known smell of hydrogen gas. This gas is obtained perfect- 
ly free of smell, by putting into pure water an amalgam of po- 
tassium ; but, if there be added to the .water an acid or sal- 
amoniac to accelerate the development of the gas, the latter will 
have the smell, "wliicli is observed during tlie solution of zinc in 
weak sulphuric acid. — Ami. dc Chim. ct de Phys.^ Oct, 1824, 

p. 221. 

47. Bourdenu.r Whies, — In a w'ork lately published at Bor- 
deaux, by M. William Frank, there is the following statistical 
notice regarding the m<‘an annual jiroduce of the vines of France, 
in the w'ines c^jllcd ('larel.s. Biaye wines, 40,000 tuns; Li- 
bourne, 60,000 ; Lareole, 35,000 ; Bazas, 1 0,000 ; Bordeaux, 
85,000 ; Lispano, 20,000 : the whole, 250,000 tuns, or 
2.283,000 hectolitres. — Wceldy Register, 1825,. 

48. Nexe Cornage. — The public have to congratulate them- 

selves u^m a new coinage,* which will be wordiy of the age and 
country in wbicli wc live. Mr Wallace, tlic present intelligent 
and accoifipllsbed master of the mint, has personally exerted 
himself in devising' the subjects ; and Mr W^ Wyon, an Eng- 
lish ar.tist, has ^ecuted a series of dies, superior in every re- 
spect to that has yet appea^cil. The gold pieces arc 

. soverei^ltl^an!! h^lf-sovereigns, double sovereigns, and five so- 
vereign piece!; the silver, crowns and half-crowns* Thermal- 
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lei‘*picees are not yet sufficiently forvprd, to admit any descrip* 
lion of them. The five sovereign gold«piecc, coiitains the pro- 
file of his Majesty in bold relief, |ind appears to oe an excellent 
likeqjifeis. It is said to be copfed from' a painting by Sir Tlio- 
mas Lawrence. The laurel wreath is omitted, at the express 
desire of bis Majegty ; the head is encircled witlf georoius tv. 
DEI GRATIA, 182S ; and the raised edge of the piece is finished 
with an inte/*nal beading. the reverse, is a planse shield, 

with the royal arms,' enclosed by a raised mantle, tied up at the 
upper corners, and hanging straight down cn the sides, with fes- 
toons from the imperial crown at top. The arms are cpiartered, 
England in the first and fovtith, Scotland in the second, and 
Ireland in tlie third, w ith an cfscutcheon of pretence and crow n 
for Hanover, The inscription, rrittanxiauum rkx fid. def., 
is in elevated scpiare letters, widiout the mantle ; and the whole 
is encircled by a beaded border, within the raised edge of llie 
piece. The double sovereign beai*s the same devices, but upon 
a smaller scale. The sovereign has the same head and inscrip- 
tion, reduced in size ; and its reverse exhibits the plain shield 
of arms and imperial crown, without any mantle, but a tasteful 
scroll-work decorates the edges of the shield ; and the whole de- 
vice on each side, is encircled with a beading in the hollow^ of 
the ribbed-edge, which is externally milled. The crown-piece 
is the most superb coin that huvS ever been produced. The head 
IS in very bold rclic?f, and is encircled with the inscription in raised 

lcttei*s, GEORGitrs IV. DEI GRATIA, 1825. The reverse consists 
’ . . . . t 

of a plain shield, containing the royal arms, above which is the 

helmet of the Sovereign, open, and facing to the frqint, garckvU 
mre^ with semicircular bars, and embroidered upon the breast 
and shoulders. Upon this is tlie imperial crown, and issuarit 
from behind the helmet a mantle tastefully flowing on the sides 
of the shield. Below is a ribbon with the motto, diei» et mon 
DROIT. The inscription brittanniaritm rex fid. def., ex- 
tends round the sides of the coin ; and the whole iH circum- 
scribed by a bead*, within the hollow of the aMsed edge. The 
half-crown presents (xfac mnile of the dcvice\pon the crown- 
piece, but upon a smaller 4calc. The edge of ukji;<j|wn-piece 
has the usual motto for protection, raised upon a pWin rim ; 
that the half-crowui is milled. 
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49 , Working of' Mines in f^apland and Norway, It has al- 

ready been anwiounced, by the>Swedijsh newspapers ancK^ouf- • 
nals, that one of the English associations for the working of 
mines, has made arrangements witli the enlightened proprietor 
of tlie mines of Gelleiwara, in Lapland, 1‘or their working. It is 
said, that its ore is so rich that it yields 72 per cent. in^^«it-iron ; 
but the value cannot be estimated of all the advJhtaffes which 
would result to the northern provinces, we may say to the whole 
kingdom of Sweden, from a vigorous ami judicious working of 
those mines, so immensely aich. 'In. Norway, immense deposits 
of chromate of' iron liave lately IkHhi discovered, and the.se, with 
other lately discovered mineral riches in that country, will, in all 
probability, ere long, be l>rought into the market, through the 
all-powerful influence of .Tlritish capital. 

50, Scottish National Mining Company, — A company, under 
this name, is now organising in London and Edinburgh, which, 
if judiciously managed, promises to be eminently serviceable to 
Scotland. The present plan of the company is objectionable. 
We shall probably notice particularly the arrangements of this 
company in our next Number. 

51, Scottish Stone Company,— \x. is proposed to establish a 
company under this name, whose object is to be the bringing to 
market, at a cheap rate, by means of a joint stock, the different 
kinds of buildingJ^stone, so profusely distributed throughout Scot- 
land. Being at present but imperfectly informed as to the de- 
tailed nature of this proposed association, we cannot pass any 
opinion on its prospects, but may remark,- that to us its ob- 
ject appears to be fully embraced by the Scottish National 
Mining Company. Wo di)ubt not, when our building stones 
are made fully known, and brought to market in an economical 
manner, |hat not only all the public buildings in London, and 
many other towi^in England, but even the bytter sort of dwel- 
ling houses, wil^e built of stone ; aind that thus the aspect, and 
durability o ^^^ e cities and towns of^our Southern friends, w'ill 
be rend^w^rthy of the country. 
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AVt. XXV.— of Patents graf ted in Scotland from 9^th 
May to Wth Avgust 1825. 

27. Moses Poole of Patent Office, ^Lincoln’s Inn, 

county of Midcfiesex, gentleman, for the preparation of cer- 
tain substances fijr making caudles, including a'wick peculiarly 
constructed for that jaupose.’’ Sealed at Edinburgli Ifitli 
JuneJSS^i 

28. To tlENRY Burxett of Higli Ilolliorn, county of 
Middlesex, gentleman, for ‘‘ certain improvements in machino- 
ry for a new rotatory or endless action.’" Sealed at Edinburgh 
24tli June 1825. 

29". To George IIodd of ^’Palace- Yard, Westminster, Mid- 
dlesex, late of St Anne Street, W(‘st minster, engineer, for cer- 
tain improvements in lire-i‘xtinguishing macliinery.’'’ Sealed 
at Edinburgh, 28d June 1825. 

SO. To William ^Iason of Gaslle Street, East Oxford 
Street, parish of Mary-ladlonne, county of Middlesex, axle- 
tree manufacturer, for certain improvements in axletrees.” 
Sealed at Edinburgh, 21lh June 1825. 

31. To Maurice dk Tougu of Warrington, cotton-spinner, 
for an improvement or improvements in sjiimiing maehiiios 
and preparation-machines gc’ncl'ally called Mules, Jennies, Stub- 
bers, or any other machine to wliich this invention may be aj)- 
plied, whereby mucii lulxiur hitherto doin' ))y hand is per- 
formed by machinery.’" Sealed at Edinlaiigh 2d July 1825. 

32. To Phiiap Brookes of Shelton in the Wtteries, county 
of Stafford, engraver, for an improvemtait in th^. pre})aration 
of a certain composition, and the ajiplication tliercof to the ma- 
king of dies, moulds or matrices, smooth surfaces, and various 
other useful articles.” Sealed at Edinburgh 2d July 1825. 

83. To John Martin HANCHET^r of Crescent PlaVe, Black- 
friars, London, and Joseph Delville of Wliitccross Street, 
parish of St Luke, Middlesex, Esq. for an improvement or 
impi’ovenients in thorns for making cloths, and different 

kinds of woven stuffs, A^erious breadths.” SeaiiW at Edinlnirgh 
2d July 1825. - 

34. To Jphn C’h ARLES Christopher BadiSatz Salis- 
Street, London, merchant, for certain im- 



, Lki (^Scottuh Patents. 997 

t . 

provenicnts on or conriected|With eteanucngincs,"** in consequonee 
of communications from a foreigner residing abroad* Sealed ’ 
at Edinburgli Id July 18S5. . 

^6. To Jeajn Jacouks Saii^rMARO of Belmont Disttllery, 
Wordsworth Road, parish of St Mary, Lambeth, Vauxlmll, 
coiinty of SuriTy, distiller, for improvcnn;jrits in the process 
of, atid apparatus for, distilling.’’ Sealed at Edinburgh 8th 
July 1825. 

36. To Jamks Kay of Preston, county o? T.an^tcr, cottim- 

sjnnncr, for “ new and improved machinery foi' prei^aring and 
spinning flax, hemp, and other fibrous substancc^s l)y power.’’ 
Sealed at Edinburgh 29th 4u]y f 

37. To John Eutiivkn of thelcit}^ of Edinburgh, mechani- 
cian, for an improved machine* or press for pj'iuting, letter^ 
copying, sealing, stamping, or otlier similar purp)ses.'” Sealed 
at Edinburgh 3d August 1825. 

38. To Joseph Farky of Lin<‘o!ri\s-lnn Field, county of 
Middlesex, civil engineer, for an imf^rovement in lamps.” 
Sealed at Edinburgh 5th August 1 825. 

39. To Jonathan Andiitav, Gilbert Tarlton, and Jo- 
seph Shepley, all of Crurnpsjdl near Manchester, comity of 
Lancaster, cotton-spinners, for certain improvements in the 
construction of a machine i?sc‘(l for thnistle and water-s})iiming 
of thread or yarn, win tlier tlie said tlucad or yarn he fabrica- 
ted from cotton, flax, silk, wool, or any other fibrous substances, 
or mixture of substances Avh.atsoevcr ; wliich said improved 
machine is so cor^tructod as to perform the operations of sizing 
and twisting^ in, or otherwise removing the superfluous fibres 
from, the said thread or yarn, and is also applicable to the pur- 
pose of preparing a roving for the same.” Sealed at Edinburgh 
8th August 1825. 

49. Tc^ J ames TuLLOcJt*of Savage Gardens, I.ondon, gentle- 
man, for an improvement or improvements in tlie machinery to 
be employtld^or sawing and grooving marble and other stone, or 
in producing groopes or mouldings thereon.” # Sealed at Edin- 
burgh 11th Audl^t 1825. 

41. To Hancock of K^ng Street, Northampton 

Squar^td'untyVf Middlesex, jeweller, for an improvement or 
improvements m the making or constructing of pipes or 
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' foil the passage or conveyance of fluids*’’ Sealed at Edinburgh 
*yth August 1826, 

42. To Edward Jordan of the city of Norwich, engineer, 
for new mode of obtaining vpower applicable lo macliinciy^ of 

different descriptions.'” Scaled at Edinburgh 11th August 1826. 

42. To John Crossley of Cottage Lane, City Road, county 
of Middlesex, gentleman, for an improvement in the con- 
struction of lamps or lant|iorns for the better protection of the 
light agaiir^v^y thc effects of wind or motion.” Scaled at Edin- 
burgh 19th August 1825. 

43. To Marc IsaxMbard Bhunec of Bridge Street, Black- 
friars in the city o" I.ondon, Esq. for certain mechanical ar- 
rangements for obtaining powers from certain fluids, and for ap- 
plying the same to vari<jus useful purposes.” Sealed at Edin- 
burgh, 2(ith August 1825. 

44. To llicuAU3> Badnal tlic younger, of JiCek, in the 
county of Stafford, .silk -maiiu fact uror, for rtalairi imjwove- 
ments in the manuficture of silks"' Sealed al Edinburgh, Ttli 
September 1825. 

Patent oimtted m Iasi Numher, 

To Timothy Bijhstat.l of Leith, county of Edinburgh, and 
John TIilt. of Bath, county of Somerset, engineers, for in von • 
tion of “ a locomotive or steam carriage.” Sealed at Edinburgh 
14lh March 1825. 


LIST OF PLATES IN VOL. MIL 

Pt.ate L Figures of tAVO new genera of Tly^soidca', and 

Macrotriclumi, and of a new .species f)f Eurotimn, E. 
rosaruni ; oy Dr Greville. 

IL Appearance.^ of tlie Mirage in tlm Frith of Foj’th; by Mi 
Blackadder. 

HI. Sketch by Mr Bird of a Fds^il Crocodile found in the 
alnm-slate near Whitby. 

IV. Geological Map of Sicily ; by Dr Daubeny. 

V. Sketch of the Machinery of the twin Steam-b<51it at Dun- 
dee Ijcrvy ; by Messrs CannichaeL 

VI. Figures illustrative of the Socialite of Wesuvitts ; and of 
Mr StephcjiV Sitometcr. 

VI 1. Illustrations of Mr Tredgold's paper on Vessels. 

VIIl. Representation of Chevalier Joseph de Laaa^irt» illydro- 
metrograph. ^ ^ 

'X. Map and Section, illustrative of the ancient Canal bettveen 

V the Nile and the lle,d Ssa. 

X. Representation of BursUU and Hilfs Stcam-Cu lag 
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A^oUtes, Mr Rose*s observations regarding the minerals contained in 
them^ SGs, 

Afnsterdam Canal^ notice regarding it, S7^. ^ .«» 

Andersm, Adam, Esq. his corrections for humidify on lomula for 
measuring heights by the barometer, 224. f 

Anthropolog^y notices in, 375, 

AragOy M. notice of his observations reg:irding the light of haloes, 
S6'8.-^f his opinions regar^hng thelibfimmgletrical state of the 
earth, 366. * 

A^^gqnauty notice regarding the nature of its animal, 387. 

AriSy notices in the, 199 , 390. 

Asfrmwm^y notices in, 366* 

Atmospherical refraction, Mr H. Home Blaekadder*s observations oRj 

66 . 


B 

Baada'y the CheviQier Joseph de,^liis description of a hydrometro- 
graph, 271. 

Barometer , Mr Anderson's corrections on the formula for measuring 
heights by it, 224. 

Bisulcaicd horse, notice regarding it, 388. 

Blnckadder, Henry Home, Esc|. his observations on atmosplierical re- 
fraction, 66. — liis remarks on the action of fluids upon certain hy- 
drhopliic substances, 240. 

Boracic acid, notice regarding its occ^irrencu in lava, 375* 

Bordeaux wines, notice respecting the quantity of them made, 393. 

Botany, notices in, 376. 

BotUe^nosc whales, account of two stranded in East Lothian, 339. 

Bone, Dr Airnt , lu”. table of the formations which compose the crust 
of the eartbf 130.— detached geognostical observations made by 
him, 371 . 

British animals. Dr Jolmstou’s description of several new species of, 
218. 

Brown Imnalile found encrusting cast-iron pipes, 1 gS. 

Bursiall anH Hill, Messrs, dcftscription of a new patent steam-coach 
invented by them, 349* 

Byssoidew, Dr Greville's description of two new species of; 63. 


Carbonic acid gas, ^count of its evolution .at the Sake of Liiach,,anc| 
in tlie volcanic^strict of Eifel, 191 . 

Carmichael,^ E§q. his remarks on whaler as a moving power 

for Very,t846. 

y - Messrs James and Chiirles, their account of a new method 

for regulating the movenmiijls of steam vessels, 150^ 
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pdejftial phenmahk from July 1. to October 175^-— -from Oc- 

tober \, 1825 to January 1* 1826> 84*^4 

Cement for holding small knsea whilst giinding thfm> notice regard- 
ing an improved one, 1 9<). v 

CJmin^tahlcSi, Captain llasil Hairajemarks upon their utility, 516. 

Cliemisiiy, notice^ in, 198. 

ChthhCy Samuel Ilimter, Esq. hisrematks upon tlic diurnal , variation 
of the needle, 161^. ^ 

Chnshson and Turnu, Dib, their rcmnik*! on the conslructmn of oil 
and coal gas burners, 1. 

C/ir^w(Uc, Stromeyor’fa analjMsof^ I9I. 390. 

Comf gc, o£ afiiew one, 393. 

Co/r/j artificial, j:wWaced byqniitsof wine, ^e mixed uith snow, 390. 

Coldstream and l^oggo, Messrs, their meteorological observations mdde 
at Leith dm mg the nionths of Match, Ajnil and May, 177‘~du- 
ring those of Juncj, Jiih, and^Augu^t, 358. 

Comhusiion^ spoutantoiis, J)r J'laillS i<*inaiks on, 37a. 

Comely particul ns of luo at present visible in Europe, 3bi . 

Co iiparnlive anaiomf, notices in, l<)7. 

Cooling of ghn^y notice respecting it, 390. 

Coppu •’dicdlhitig of ships. Dr Traill’s account of the lesult of experi- 
ments made at Livcipool, on iSit II, Davy’s method ot piotccting 
it, 326. 

Crayons, account of the manufacture of red, 391. 

Crofor/^/c, Kev. Mr 1k ounj’s account of a fossil one clhcoieicd near 
Whifby, 76 

Crust of tliL earthy Dr Boiu s synoptic4il table of the foimationj ol 
which It IS composed, 120. 

D 

’Duuhtmfy Di Chii’h , hL occmint of the gcolog}. of Sicily, 107, 251. 

Davy, Sir 11, account of cvpeiiniento made upon hic> method of pic- 
tecting the coppoi - ne idling of sln]i , 326 

— Dr John, his oliseuatioiib on the U rnpciamrc of man an 1 otlier 
animals, 300. 

J)i(ky Mr Thomas, bis rem.a*ks oi Piofc soi Hm-iteen s account of a 
shooting-star seen in the day-time, 1 67- 

Dog, notice regarding the oiiginal one of the new 'v\uild, dSp. 

Dmahddy of human haii, notice regarding it, 190. 

E 

Evaporatiofi of lujunJ^yhl^ Fouillet > inleiences regarding the e\olu- 
tion of electricity during the, 369. ^ ^ 

F 

Fergus, Rev. Mr H. his me teorological table kept at Dumfermline for 
twenty years, 129- 

Ftrr^y Captain Ilalfs account of that across the^^i/y Dundee, 146. 

Fossil hmes, notice 'regarding their occurrence at'^'4agdeburg, 385 — 
shells associated with difFeyent species in diffc^reii^ localities, I97. 

Foufkr, Baron, notice of his remarks on the temper^clL^ ipf the ter- 
restrial globe and planetary space, 373. 

FranlHn, Captain James, his account of the geographical position of 

. places in Ipdir, 39* 
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Gas^hiirners, Drs Chri&tUon |nd Tomer’s remarks on their cotfstruc- 
tion, 1. I 

Geognostical observations^ account^of some made by Dr Boue, 37h 

Getnog^ notices in, I91, 371.— Professor Necker’s account of its hfsifepry 
and progress, 202, * * , 

Graham, Dr, his list of rare plants flowering in the Edinburgh Botanic 
Gar 'n, 174‘/33(i 

Grant, Dr llobert Edmond, his account of the fracture and nature of 
the sponge, 94, 333.~notice regarding the ova of the <»ponge, 381. 
—observations on the existence of ^le pancreas in %mn^species of 
the cuttlefish tribe, 197- — discovery of a ]jlancreJl^n tSe Doris ar.. 
go, 198. jT 

Gret’iV/e, Pr Robert Kaye, his description of two new species of Bys-» 
soideaD, 6S* . 

Ground-ice, Professor Meriai^’s remat^^jyipon \Ms nature and mode of 
form tion, 125. 

H 


Haidin^er, W. Esq., his account of the sodalite of Vesuvius, 222. 

Hall, Caj^)t. Basil, his account of the Dundee Ferry, 1 1(). — ^remarks rc-» 
.specting tire utility of chain-cables, .310. 

Haloes, M. Arago’s observations rc'^pecting ilielr light, SCS. 

Hnij, a peculiar kind of it used in Thibet, 37 

Hansmann, Professor, his account of tlie composition of Etruscan vases, 
45. 

n^drhophlc sid)siancis, so called, Mr Blackaddcr’s remarks upon the ac- 
tion of certain Huids upon thrmi, 240. 

Hydrogen e^as, caute of its smell, .303 

liydrogrnphy, notices in, 18S, 309. 

Hydromclrop^raplt, the CIicv. Jo^ph de B«\ndcr\ account of one, 271. 

liumboldt, notice regarding tabh'S constiuctcd by him for the horary 
variations of the barometer, .^08. 

India, Capt. James Franklin’s table of the geographical position of se- 
veral jrlaces in 39. 

Indian cedar, notice regarding it, .370. 

—--rubber, prop<)>ed for securing anatomical preparations, 392. 

yellow, said to be chromate of lead, 390. 

Innes, Mr George, his calculation of cclcbtial plicnonuinn, from July 1 , 
to Oct. 1. 1825, 175,—from Oct. 1. to Jan. 1. 1826, 3C2, 

Jnundathn in Holland, account of one, 3O9. 

Iodine dj^scovered in various marine productions, 1 98, 

Irish elk, notice regarding it, 58 k 

J 


Jameson .stncl Leslie, Profcssois, their remarks on the value of water 
a moving power^for machinery, 170. 

Johnston^ Dr Gj^rge, his contributions to the British Fauna, 413. 

F, .) 

Larva of** * resect, Dr Yule’s account of the effects produced by one 
in human stomach, 72. 

Lesue, ProfesSor, notice regarding experiments at present cojuducting 
by him, 368. 
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Jameson, K’ofessors, their remarks on the value of water 
a moving |X)wer for machinery, 170f 
%qgmtkms, notice regarding tlie burial-place of their j|n venter, 201. 

Mr W. his description ^f a new species of pecten, l60. 
Madaren, Charles, Esq. his account of the ancient canal between the 
Nile and the Red Sea, S?!** ^ 

M^criichie, Rev. Willfam, his meteorological register kept at Clunie 
for the four last years, 354, 

JMogwci/tej^tromeyer’s analysis of, 191. 

Magnetism 'vkiaui^»d in iimn, and^ otlier metals by rotation, Mr Marsh's 
experiments anhxjbservations upon, 119* 

Marsh, Mr James^ Iiis account of the magnetism induced in iron, and 
other metals hy j'otation, Ilf)* 

Megatkerhm, its remaps discovered in Noitli America, 385, 

Meinecke, Professor, noti^*5 ufuis renuuks on the eartfi's influence upon 
meteors, 367 • ' 

Merian, Professor, his remarks upon ground-Ico, 125. 

Meteoric appearance on Benlomond and Lochlouiond, 1 8 '7. 

Meteoric lro7i, the largest mass of European, I8(>. 

Meteoric Olivine of Pallas's meteoric iron, 187* 

of the meteoric iron of Oluinba, 187* 

- of the meteoric iron of Griinma, 187. 

Meteorological ohsei'vatlons made at Loilh, by Messrs Coldstream and 
Foggo, during the monthb of March, April, and May, 1 77. — J?]uc, 
July, August, 358. 

— regidcr, Rev* Mr Macritchie's, ke])t at Ciiinie for four 

years, 354. 

table, kept at Dunfermline for twenty years, Rev. Mr 

Fergus’s, 129* 

Meteorology, notices in, I8v5, 3CG. 

Meteors, Professor Mcineckc b remarks on tlic earth s influenre upon, 

367. 

Migration of biids, account of Dr Schiij//s obseivation ► u])on it, 386. 
Mudetv, Mr S«UKkTSOii's cxperiiiicnt^ on it-- effects canvas, 312. 
Miller, Patrick, Esep, lus accmint of ste un-oavigation, 81. 

Mineralogy, notices in, 118. — Professor Mole/s vefJcciion^ on various 
important subjects in, 205. 

Mines in Lapland and Norway, notice respecting, 395. 

Mining, notices in, *895. 

Company, notice of one proposed to be cstablidicd for Scot- 
land, 395. ’ ^ 

Mohs, Professor, his reflections on various subjects in mineralogy, 205. 
Molasse, notice of Studer's account of it, 375* 


N 

Nttim magnesia, Stron eyer’s analysis of, 191. -y 

Meeker, Professor, his discourse on the history and prepress of geology, 
' 

Needle, Mr Christie’s remarks on its diurnal \ariation, 

Nm publicatmis, notices ol’, 202. 

NUe, MliMdclareu’s account of the ancient canal between it and the 
Re? 3ca, 274. <' . ^ ^ 
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Northern Jnstifulion, notice regarding it, 181- 
Olivbie, Strotnc|^er*s analysis of^ 19I- 

Ores, rornarks on their formation by the action of tlie atmosphere and 
of volcanic Jfeat, 352. ^ * , ■ 

Organic remains, their character and association more constant in old 
than in nevT rocj^s, 1 <)7* 

Overland Arctic expedition. Dr llichardsoif s letter to Professor Jame^ 
son rep^arding its progress, 17'h 
Oxalate of lime in the mineral kingdcjQfi, and in lichem. 


P 

Pancreas discovered by Dr Grant in tlie Doris xArgft, lOS.—aiid in some 
species of euttle-h.sh, 1 ()7» 

PastCy notice regax'ding (,11c for sliarpcning razers, 391* 

Patents granted in ScotlantI, from f 'fo 2r>th May 1825, 203. 

—from 25lh May to 1 1th Align <^4 1825, 39fi- 
Pecieu, Mr Macgillivray's description of a new species of, 166. 
Phosphorescence^ notice of its occiirrenet' in potatoes, 37b. 

Plants flowering in the Edinburgh Botanic Garden, Dr Graham’s list 
of, 17-3', 356’. 

Political ccunomif, notices in, 15f). 

Population of Ireland coiftrasled with that of other countries, 199* 
Proteus, notice regarding die organs of generation in the Mexican, 385, 
Ptarmigan^ notice of opinions regarding its winter plumag^e, 390, 


R 

Besiniform hydrate of alumina, notice regarding it, 188. 

BickardsoUf Dr, extnict of a letter from him to Professor Jameson, on 
the progress of tlui overland arctic expcalilion, 173, 

Bio dc la Plaid, account of an extraordinary rise of it, 188. 


S 

Salts of strontiaii and barytes, notice regarding them, 390. 

Sanderson, Mr^ his observations and experiments 011 the effect of miU 
dew upon car ;as, 312, 

Seleniurilc of 3t5ad and sulphurct <^f selenium, Dr Tumcr’s notice re- 
garding yuan, 188. 

Shark, rectification of 'popular errors regarding it, 191* 

Shells, notice regarding tlicir differences as airectcd by locality, dis*« 
tiince, &c,, 196, 

^ '%ooting-‘Slcr, Mr Dick’s remarks upon J^rofessor Ilanstceifs account 
. Df on^i seen in llie day-ti nc, 1 Gj. 

SicUy, Dr Daiibeiiy’s sketch of its geology, 107., 25 'k 
Sitomeier, Mr Stephens’ description of one, 269* 

Soda, M.*Driesscn’s analysis of one derived from Fucus buccinalis, 376* 
Sodalite of Vesuvius, Mr Haidinger s account of it, 122. 

&poi?ge, Dr Grant’s observations and ex])eriments upon its structure 
and functions, 9'1 'j 3,33. — his notice Regarding its ova, 381. , 

Steam^hoats, rrl'r Tredgold’s remarks on, 214. 

— — ^oUch, tiescription of one invented by Messrs Burstall and Hill, 
— notice respecting it, p. 392. 

engines, notice resnerfting the number of them used Com*, 
wall, 39h\ ' 
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S^afornavigation, Mr P. Miller’s narrative of facts relating to its inveii- 
tidn and practice, 81. 

njes&eh, Messrs Carmichael’s account of a new jf lelhotl of legu- 
lating their movements, 1 59- 

^Stepketi^, Henry, E-^q., his description of an instrument for mcasuiing 

I grain, 269. 

Slmc Company, notice of one proposed to be established in Scotland, .'19') 

Sirotneye/s analysis of s1;veral mineral substances, I9I. 

Sulphato-tricaihonatt ij' lead. Dr Stronit'}ci’s analysis of, 19E 

rjo* s T 

Tea^ notice of varib^is plants used as, 879 

Tea-che6t9, notice rci:,arding the leaves incd for lining tliem, 879. 

Temperature of man and other aianials, J)i Davy’s observ.itions on tlie, 
300. , 

Temperalurev of the teriieslri.jijtrlqb*t‘ and p\inetary spaces, Paion Fou- 
rier’s remarks on the, i/3. 

Terrestrial ghhe, M. A ‘go’s opinions regaidlng its theimomclrical 
state, 366. 

Thermometer, notice respecting the phenomena e\liibited by it after 
immersion in sulphuric acid. ISO. 

Tmher-^irees, notice of two kinds peculiar to New Ztal nul, 377- 

Traill, Dr T. 8., his account of cxperiiiK^nts ini(lv*on8u if Dav\’, 
method of protecting the coppcr-die ithing of ships, 32(). 

Tredgold, Thonui'^, Esq, his remarks on ^Uain-bjils, 211. 

Turner diid, Chrisll^ton, Drs, on gas-buiners, 1. 

V 

Vases commonly called Etruscan, Professor Ilau'=raann^ ai'^oiuit * f 
their composition, 15. 

W 

Walrus, account of one killed in Orkney, 383, 

Water, Professors Leslie and Jameson's remarks on its r iUu‘ as a in(‘- 
ving power for machinery, 170. — Mr (aimicjiaers observations on 
it as a moving power for iiiachincry, 3 H). 

Wernerian Natural History Socuty, account of its })rocti?diiig^, 181. 

Whale, notice of remains of a fossil one found 111 the Apennines, ;; 

Whales, bottle-nose, notice of two stranded 111 E ist Imtiuan, 8,39. 

Wdves, ravages committed by them in lavonia, chS7. 

^ Y 

Ymng, Rev. George, his account of a fossil crocodile recently disco 
vered near Whitby, 76. ^ * r 

Ytde, Dr John, his account of the deleterious effects of the presence of 
the larva of an insect in the human stomacli, 72. 

Z 

jEpofogy, noticea ip, 194. 
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